H 2fc H # It Jt 

JAPAN PATENT OFFICE 



8(1 ft «S ft O # £ K IB « $ H T v> & * ^ H T IE tf> ffi M • £ SB fc $ *t T 

£ £ ie «e -r * <, 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

* ■ f ? B 2004^ i n 1 3 a 

Date of Application: 

? • # v, ? #R 2004-005857 

Application Number: 

[ST. 10/C] : [JP2004-005857] 
Applicants): KTtSIi^^tt 




2004^ 1^260 



Commissioner, 
Japan Patent Office 



441 




tbliE#-^ miE# 2004-30028 



fI2 0 04-00 58 5 7 



1/E 



\&&\ 
[^] 

HtIA] 

[#a±] 

[tiSIft] #112003- 11967 

[mmB] 

MM**] 



541897JP02 
¥J&16^ IB 13 0 

H01L 21/66 

jfcijCfmt BBE^L<Di*iz:Tg4#i-^ ;w * +h * r ? y 

^MrmrtT^Pm 1 0 0 6fi tTl^litt^^ttrt 

lut %n 



503121103 

000005821 

100089233 
T*rEB 3£E 
100088672 

100088845 

W15^ 1H210 

012852 
21,000R 

mmm i 
mi i 
mm i 

0307615 



mtE#2 004-3002876 



&m 2004-005857 ^- v : 1/ 



[«** i ] 

mmm i o^ic^ i (D^MffttM. l, Htiie^ 1 (D^mmn^n^t^^mi Rv*m 2 

HufEiil 1 O^tCHufe^ l ©MJS^fcftBES***:*^ TluiEifl 1 ©ST- fc HufE^ 2 

3 oas^a^friEU i ~# 3 ofcsttftmasfc fc & KMffiiHs£»**js-r a, 

[If** 2] 

M** i ieiRo#affisijsgffl@K"c*o 

lit** 1 Se^o^MiSPJ^ffl 0 1& Tab o T, 

huIB^ 1 OfcSEtftmSBfi* 1 co^mMo^^ < t o© h 7 ^y^^m, 

fufE^& < & — h 7 > y ^ ^ lii 2 ©ill© ^/ x ;H^^M ? ti> 
itu IE *j x. ;u WM it % 1 © «m M © # h A it © ±M M iz WiR ift ffM $ it * . 

iit**4 ] 

W** l fE«©#Mi"J;E/B@j&-c&oT, 

HUIB0 1 Sl) f »2 0 h 5V^^I±, ffl^^lfSS.y ; ^-©-t^^^$tL^^#M?r 

$MiM3&ftl5l&o 
[If** 5 ] 

ft** 1 LB!** 4 ©9 *>, v>i* 1 *KIEm©#M«"J;Effll5]j&t?&oT. 

mum i Rv t m2<Dm&i**ti?tim&m 1 oat^au^E* 1 ~*3o«i^ 

£B3&£*L. 

huIE^ 1 ©«l5g#*^J««Uli||R»HlfSB# 1 2 ©g|$^#*J&3- buIE^ 
[It** 6] 

huIe^ 1x^2 (Dm^mMMf&Uittfi^f^m i 2 ©iij^ffl h 9 y 9 

L, 
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iuiEfg 1 (DmizM V y y'JTs *? Icfctt&iiufE^ y 9 9 h *-;K7)BuISy- M&^o 
[ff*^ 7 ] 

huIe^ i stm 2 offlij5£s»^j£SBfi£ i 2 (omfem h yyv^ 9 fttimm 

U 

mum i Rxrm 2 <om%.m Yyy 9 uttim, r- v mm. m 1 Riffn 2 onm 

mi&*^ U m 1 2 om^ittill l XtfUS 2©r/^ h*-;^^LTflS 

hu IE 1 OiiJ^ffl Y y y i? 7. 9 \,z&tf & fy |Ef£ 1OT2©3>^^ h * - ^ »i , mi IE 
f(5 1 OM5t#iJ&#^$J^ * & £ 9 K^Jfc $ *U iJtEfe 2 ©SHgffl h7> 9 iz&kf 

[IS*^8] 

m^mom 2 (Dusk?- 1 , 

mmm 1 o^^m^-r^^ 1 ©miifctfcffi-f 1 omattfcmsBt, 

UiTfEffc 1 co^T-^» 1 tf>^Sj&*ttBEU ffiflBft 1 <7)^*i±^ 1 R0 f »2O$iftj5"S:* 

tt^^^sT-t l-cs^u mmfci%?frbmmzfr&mim2<Dnffi.zm?.2imm-% 

HfffEM^(±, 

im^m 1 0 ] 

buIe^ 1 <dM¥k&i&+ 

m£E#2 004-3002876 
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mum 2 <Dn=¥-im&&&K&ai-&m 1 o^sgxtmiajs 1 , i2©s^^t 
r^ut^mk, mum^mmm^uit. mumiR^m2<7)^^ Hfjiam^tB^, & 
mmm 1 1 ] 

Huie^ 1 5:^2 oniii&ti, ^-rti, ifrie^ 1 Rz/m2 ost-s iuie«v^ta^, s. 
mmm 1 2 ] 

it mm 1 1 ietsc<7>#fiiit}iij;effi m&&-c& o -c, 

Huia?i.ij^*{±fflij^t^ t & z>nmim-A$Lfrz-&^, 

mum 11^12 oiBij^fif^fim, mum 1 xcr* 2 onn&^itfjiEif? 1 2 0 

immm 1 3 ] 

it mm 1 2 tern co ^mmm^^-ox, 

mum^^-m(tm^.nMt 3 ^M^sr-a^ 

Htife^ 1 atrm 2 of.u^#»f^^{i. mum 1 so 5 ^ 2 oms&coiuie^ iot2<o 

[it mm 1 4 ] 

If mm 1 3 IE*fco#MiM5Effl HK-e* ot, 
mien 1 o»it«iM8ii, 

BUIE^ 1 xu r »2 ©3t^fc*sKttfc#«£*i*# 1 air* 2 «>m« 
ii^fi, huibii 1 1&&%2 (Dft&mmmmm 1 so f i2©ii(:i^(:ii$n 

mriEn 1 co^2*#s« tti^i2 (D^mfomm. t , 

mum 3 <D&mj&ftit, mum 1, m2(ommmmt^<7)m<Dmu^mmmzx^xM 

SfiMI^/BHIif&o 
[Bf*« 1 5 ] 

ff*5i 1 4 fEtt^*«iM5£fflilK-C*o-C. 

mriE^ 1 (nmmm&mm.mi. 

mum 1 0#i»#:a6«0«riB3fje*J«^03EHP«9t;«riB# 1OT2 <Z>f£te«*i:*SMi 
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^ 5 - i%\£WM * W it £ * # tti" & , 
[iff$£ 1 6] 

1 7 ] 

If ^jg l 6 ffitftf>S*tt«!5£ffi HJS&r & o T, 

[tmm i s ] 

m^m 1 7 sE*wMfl[«i5effl niE&r & or, 

[W*^ 19] 

or. 

Htris^ i s^2omei±^^w ; m^<7)fflf^^^'i-^#^f#^t^^'L, fjie^ 1 & 
o f ^2om^omj|E^i^<7)ft^^ii^a^^f^F B iPi|5irr^^.-r^ «t KEestu 

« 2 ot&&mt$iz&&, mmmvm 1 2 oisi±««t±«raE* 11^2 ©ig-!- 

[W*«2 0] 

fit** 1 3 iE*<z>M«»Hefl3 HJJ&r ab o r , 

mum ix.v*m2 (om^mmmmt^ti^ti. 

mmm 1 o^ttiiM(±Hfris^ 1 oe»h:j: *> m%mmm^^. mum 2 o-si* 
mmt iy>? t y * - ^ £^ l r huIe^ 2 ose^Jf tcm^vfi^j ksh*s *t, 

[If ^2 1 ] 

ity|£f£ 1 Xtf* 2 (om^MmM^M^M^Wmm 1 orStt^tl a > * * h 
[»*^2 2] 
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mum i ikxfm 2 <a«i£#s^j£8&*i-?-*i-r*t 
it mm 1 ovsi4^it± twjgjft $ *l* h j& 1 , 

mtir- h mm t mum 1 e&js t * n > * * h * - /n: 

[f»*«2 3] 
m 1 S^2^i:, 
f£ 1 1^12^7 Kfc, 

Btrte^ 1 oat^ 1 <Dmm$:ik&-f2>m 1 os^tBsut , 

utr ism 2 wst- i:Mts & 2 omae & * 2 o««Lt£ffis& t . 

mivyynffiui*. mi, M2<Dmi<zmmz&mztiz>miRv ! m2<D4>s*-9Z 

mtim 1 >/<-*l±, 

SI 1 £0 h 9 > V* 9 

m%^m2(D^y v^z~^mmRxfmmnmti^m\zn%m\ t zmm^^tzm2<omnM<r> 

m2<DYyyV7s9t miles 1 5^12© h yyV7 9 <OIWI^M(±5:v^cS5R 

wtc^«i$ *u mriss i 2 <d v 7 > 9 (D^mm^mkzmum 1 (omi-tn 
%&)izm%izti&, 

im^m2 4 ] 

or, 

(b) Hu IE* -r y "/(a) -CKSg L fcffiEEIMf teK&o* § J^O^M * & * 

flf 5eOSS * Hill U**i^f?^, 
(d) iulS^xy "/(b) , (c)-C#^UIE^f5cO#Mi:**-Sc-r* «t n iftlEESl# 

[i*i2 5] 

fg 8 IE«c <o #fiffi PJJ HI ft * ffl v * tz SE!H#tt<7) W^rft T * o T , 

(a) Ji * ^ L T M $ ft & Si© @E*JUf h tk & &m Ettfltft K is »t <& m IS^lifc© 

e&js no^ii ^mMRxi^om m^&v 1 k buies^ose^ © ? *> SEOEis ©m 

(b) huIE^x y y(a)r|S^L^mrlEE^#t4^*^§. ^E^fSc^EM CftMi" * 

^fi« WE^5£©M*±«rE# 1 ©M***^*. 

(c) ^E#eE«l«^^^EiM^#4^ra^^tf^E#*tti»J^ffllBlK*fflv»-cmE 
p^^o#fi £ Hill -C** S^f '^t, 

(d) UEiW^M^fiEfiK f±®£ LTlx^t «b ft, iiufEEr gOSeii t fflJjeS^fr^R 

£m&<omm.m.tfL'* 9-> *^tsmfcmm&®M*m^ xm^m^mn * & 

7T -j 7b ^ 

(e) iE^fyy(b), (c) ra-C#7ttfEM^#*OS*1t7&*-ifci-*»10^#t 

, fj|E^^-7 7"(b) , (d) ^7t*EW^«tto«ttfl* t -S:i-*»2^*fl : fc*?ilje. 
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[IS*^2 6] 

ism 2 5sa«^Ej»#tto»*f^ft"e*or, 

«riB#«E>*«Hiti\ fflKW£<&Ei*»fcHi:»fc®#S*.. Eft*: Lt*#Lftv^ 

mzmmmii^ itttmn^^mxu^ t t&fomi&K m# l * v> * ^ v * ike 

[ISM 2 7] 

ISM 2 5&&vMifjfM2 6fc*<z>E*#te<z>»*f2fi£"?*o-t\ 

MtZXT-y?(e) J±. BtjfESlSra2 0^#^l^^^^^^fjieEm$1*^-ML-C 

E«Wtto»«f^rfto 

2 8 ] 

WM2 5&</>LIjfM2 KT>n%. ^ffLrt* 1 ^Jc|E«coE^#^OM^v*-C*)o 
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wrnm 

mw^&m m-mmn fern m s&r mmm±^m^m 

[ 0 0 0 1 1 

ZCO^miiC B CM (Charge Based Capacitance Measurement) ^f&£ v>/; C B C M 

ffl nis§& ti * m ^ tzmmmm^m k m -r * <> 

[0 0 0 2] 

CBCMffli^liLCR^-^^^OAC ffljggg -Cti+#&»&ri ? f#. ft^ v> s u b - 
f F (1 0- 15 FJy.T) O^M«05cffllaIK'e*'). 2M#lfr£ltt 1 KKJ^§*l-CV> 

[0 0 0 3] 

[^M&frJCffifc 1 ] James C.Chen.^3^, "An On-Chip Attofarad Interconnect Char 
ge-Based Capacitance Measurement (CBCM) Technique", IEDM Technial Digest 1996, 
pp. 69-72 

imtjcm i ] xm&ftm 6 , 300, 7 6 5iat 

[0 0 0 4 ] 
[0 0 0 5] 

mfc^m z% c b c Mffl sir & # 4 £ t * @ m t -r & „ 

[M Sr & £ ft ft^Sl 
[0 0 0 6] 

o3B^n«*&i-4* i orn^f i wmaE^mast *«x., huib^ 2 <om^h 

m&znzm2 tarn-*-* #2 (owsmmut , mims <D^izm^-r^m3 «o 
«SL&tfcaii-&ai3 omaEtfctbs&fc Huie» 1 om^-tzm 1 omjWbiu 
m 1 co##{±rfj^*i: 1 2 <7)mmj&fttmfcnm\-t%z>ttm\-mmj$.fr 

t fi— #44fi£^U buIBH 1 oaS^^HtrfB^ 1 o £ ffrRS ft huIS^ 

mz&cmmmn 1 3 o^t-s^'iuib^ 1 ~» 3 omaEtfemsB 1 1 4 ksm«ij5esb 

[0 0 0 7] 

hnhtiz>m2 <omn*Wi m -t &f£2 ^m^a^t * 'fix., tuis^ 1 onss^tzm 1 ^ 

SWISS U fflEU 1 <£>#ifi» 1 ^^2 HulEIg 1 o#4J&33*{±#r 

t fflfcffifcmnm 2<DWjj-tom izm%&mi&!&u t * $ % \zm x , mrsBiW5e#s^j£sp 

<b*U frfB^fSE&J: «3^*v»lf y hm^^Mm^^^o^HuIEB'f^i5[<7)^2 0^T-^9 *> 
[0 0 0 8] 
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-r&m 1 <DKi&RTfmim 1 , ^ 2 ws?-r^g^t ^ i 2 (otio ? , ^r^<7>tK 

10 0 0 9 ] 

. suie^2 <DH$5?izm%-fz>m2 <DW,m*i$.&-tz>m2 <DWtntk&ut, wmmi^^- 
izm%Mizmmznz> yrnffiutzmz., mmv y^nffiuu. m 1 , i2 ojuiicik 

mzW^^h%\W%2(n>^y^-^^^^^ huIB» l o-f >A-*f±, mrie^io 

[0 0 10] 

Ltzm i (ow&<r>mzm^< ifctaD, ii om^?>» i 31^*2^1^ 

[0011] 

m$^7tm 1 Rtrm2 o*ato«^**^§. * 1 «fi*^BffEt©f 1 ogti^^v^ 
[0012] 

[0 0 13] 

-<0|§B^tciolt^Ii*^2 3 fe^co^M^iBij^^ms&co yy^mz&^xm 1 

k * ^ -r * @ ^mis * -e <i-f*i4 x. r # 1 o*?- k a m -? & m-M * m se-r & - 1 k <t 19 , 
#*iij^B#^^isy f »2oh7>v^^^^^^ , j-^m»{L^*sfi<jic "o" uttse-r 

[0014] 

fijffl L @S& v 5 jl V - 9 <D A C tfcfEflUKO l&J_t £ HI & i t t5 s T? § * 0 
[0015] 

<mm<7)fm 1 > 

m 1 iiz<7)^m<7)MM(ofm 1 ^**c b cM/fl®i&ofl*j££^iiij&i3^ab&o i^m 
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li'TFlr X 9 tc, PMO S h 7 > v*?MP 1 S^'NMO S b 9 > y'X ?MN 1 t^WJ^^ 
mzn, PMO S h7 >y^^MP 2 SU'NMO S h y >y^^MN 2 ^it^iJ^^MStL 
So f U, PMOS l>7yy^^MP 7i s /N° y K5 2C, PMOS h7yy^ 

?MP 20V-^7j ? />°y K5 4 tc^gl^^i, NMOS hyyyX^MN 
-*rt ? *ilK/*-y F 5 5 tc^^tL^o ifc, PMOS Fyyy^^MP lS^'MP 2 0 
r- h K 5 3 ^\ y ? y- h t 7 s. ti/ffi&Kit/i y F 5 1 jF-efi-PiMgtt 

$;fU NMO S h 7 > V-X ?MN 1 S^MN 2 O^- h Utt/'fy K 5 6 tfmffiZti&o P 
MO S h7>y^^MP 1 , NMOS h7/y^^MN l^KU'f ^BU^SR 1 P 3(:y- 

[0016] ^ 

$<bK. PMOS'f7yy^^MP2', NMOS h7>v^^MN2©Kl/^>l©jS 
T-P 1 KN 1 tm^Ml-^WiZft, S - FN 1 li/"- FN 2 t <B|fl<*>ill5£M5&j£ 

fflJK* y y; >^Sfi Ccj&*J&J£$*lSo / - KN 2 liifrf-P 2 XtfNMO 

S h 7>y^^MN 3 HMTAy F 5 8 IcgMISfi^KSTf-P 2 S^NMO S h7> 
y'^^MN 4 t^LTAy F 5 5 fc«Mfc$*LS 0 NMO Sf7 yy^^MN 3OTN 4 
F5 7 25.^5 6 tf^rti^ti&mz ti& 0 

[0 0 17] 
[0018] 

J/;, A';K 5 1, 5 2, 5 3, 5 4, 5 5, 5 6, S^5 7CI^ IfiNW, 1$1 
teVref, PMOSy-UffiGP, T^bmteVtst, ItGND, NMOSy-httt 
GN, RTfJ ^-y^m&EN^^itritit^-^ti^o ttz. /<yK5 2, 5 4 tC(±m^ 

*u mattt-6 i Rr/mmne 2 ciotiw^y - fn 3 rx/j - fn 1 \z* 

tl^o 

[0 0 19] 

mf4NW(±PMOS h7>y^^MPl, MP 2 <7)^i;i/^^0«efg^fflcDmfi'C*) 
"3, SfiGNDIiNMOS h7>y^^MNl, MN2, MN 4 Of&te^J* (lU/j^-f ) 

[0 0 2 0] 

PMO S h7>^^MP 1 RZ/MP 2f^:NMO SF7 yy^^MN 1 Rt/MN 2 
(i-^iiW-M, y- MM. h il&IMRff i: i>mCM<7> h y^J^fXtbho *tz 
, NMO S h 9 > y^^MN 3 S^MN 4 IHftfUr'- hg, -T- MB, Mfeltit 

[0 0 2 1 ] 

f LT, y — FN 2 <7)f7. h tst t Lt, M^SCref (%fciM^HEilfc"e*& ^ 

- fn i cogens) y — fn i , n 2 p^otv y y; > 7*tf Cc (# 1 0#-ftJ&7> 
) > TkVFJ- FN 1 IcisttS* y t"; yy'fiCc^lKSeMiCv (f2<Dft^) 
^ftlHlSfU h#*Ctst = Cref+Cv+Ccfc tzh 0 fit, 7 - FN 3 tCli ^ 5 - 
gli: LTM^fiCref ($ 3 OSiJ&fr) 1 P*I CMfcrtTOtf bti&o SifiCref 

a ?i %M£.ti <omm.x$>z> 0 

[0 0 2 2 ] 

in 2 {im i xmLtzmm^wm 1 BCMffl@K»^^^t^ 4 5 >^m-e*>* 0 & 

T> HB*#JB.L-C\ ||*0^jRlOCBCMfflllII&^J:SM«il!l5ettf^*ttW'*'*o 
[0 0 2 3 ] 

liiiitvs si:@^^n^„ raan^-r J: -9 PMosy-Mficps^NMo 
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S UttGNOA^IlEjft^li, ifOI^W|tc*3V»-C<>, NMO S h 9 > vX ?MN 1 
, MN2&0 f PM0SF7>y^?MPl, MP2©H, f*> <b ^j<D^ifi^r Z> 
X 9 Lfcd*oT\ PMOSh7>yX^MPl*f>NMOSh7>yX^ 

iS^li, PMOS l>7>v^^MP 2^<bNMOS h7>y^^MN2^S 

[0 0 2 4 ] 

H2 fcjjrT J:3 ISM t 0JMO^-f *^*->>»iraii, PMOS^-HfiGPS 
O'NMO Sy- MfiGNti "H" , >f * - y^HGEE N7) ? " L " U*< tzfr, P 

M O S h- 7 > y^ * M P 1 , MP2SIFNMOS F5>^^MN3 y^T?* 0 . 
NMO S b 7 > y7 ?MN 1 , MN2Sy ! 'MN4l±tyftif^^ 0 L£7) ? oT, y-K 
Nl-N3l±^t "L" Cf^ft-y$ti^o 
[0 0 2 5 ] 

BtfFb! t 0 ~ t lOi?!^^, NMOSy-H&GN#"L" KgE-ft"** fcifc, PM 
OS h7'/yX^MP 1 RtfMP 2 afcC/l-NMO S h 5V^^MN 1 -MN 4 7} ? ;* 

[0 0 2 6 ] 

B#|ig t 1 - t 2©^^- r^JW K t± > 4 * - y^IE E N 7) ? " H " ft i9 , m^ft 6 3 
Ci^ I m <D^ - * 7) ? >5I^ fc ft * o 
[0 0 2 7 ] 

B#F^ t 2 ~ t 3 omfeMffllt. PMOSt'- h MitL G P " L " KgEffcU PMOS h 

7>y^^MP 1 S^'M P 2 7)^ >#tjg* £ ft 0 mil I r XtnRflE I t J^fctft. y — K N 3 
MNlli "H" iz&Zo Ltztf^X, /-h'Nlt:#It^^fl (Ctst) t:lf^ 

^m$ti^>o y- kn 3 iznm-r^^m-m (Cref) mw^flrs^o ft&, 

-a- tr jfe -e ffl v ^ ft T v ^ o 
[0 0 2 8] 

^ <on. mm i r RvmtiL i t ^^ttirtimmm 6 1 sir 6 2 k «t «j ajesft* 

. y - FN 2 y K5 8 Zm&LtzmMl'^)\'tX<DMm&&xmfeZti2>mffi.I m 

[0 0 2 9] 

R$H t 3 - t 4 Ot-V X^-znisMfflli, PMOSy- h It 14 G P 7) ? " H " Kft£ 0 
[0 0 3 0] 

M t 4 ~ t 5 0^7JWW"C. -i ^-y^WEEEN** "L" Kft I? , ^T©PMO S h 
7>y^^MP 1 S^'MP 2$(i ! 'i:NM0 S b 7 >y*X^MN 1 ~MN 4 7*ti^ ft 

o 

[0 0 3 1 ] 

B#ffl t 5 -CNMO SV- hm&GNtf "H" £ ft <9 > X^ - VWfMfiM 
ifo-fho z\<Dmm t 5~R#Kt 0 i -C4>J(8IBJj&*7*>f yiKt ft&o 

[0 0 3 2] 

JSl±#»ftOlS»3T (t 0~t 5-t 0tX<DV%m) X\ Z<DWlft*¥k*)T&-t 

o mmixmmir2><Di$^ in r, «%i tjytiti moitraf^it^io 4% 

-Y\?jm& (GP, GN, EN) OiiSg:* f (=1/T) fc-f^i:, ^©(1)***JS 
[0 0 3 3] 

Im=CcXVddXf — (1) 

[0 0 3 4 ] 
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Cc=lm/(VddXf) •••(2) 

10 0 3 5 ] 

[0 0 3 6] 
[*3] 

I t-I r=Ct s tXVddXf-Cr e fXVddXf 

= (Cre f+Cv+Cc )XVddXf-Cr efXVddXf 
=(Cv+Cc)XVddXf —(3) 

[0 0 3 7 ] 

Lt^o-C, ffl&RVW&X «9> S£Hf 1 C v^W (4) ^ i f> ti^ o 
[0 0 3 8 ] 
It4] 

Cv= ( I t-I r )/< VddXf )-Cc 

= ( I t — I r — Im)X(VddXf) -(4) 

[ 0 0 3 9 ] 

Lfc^ot, y — FN 2 KftBS-f 7 -f x ) > y^mccRz/m^MCv^ttimz , 

[0 0 4 0] 

m 3 ti iu^ie^* & v» ^ ^ - sen £&£y-FNi~y-KN3 o * tf-t ¥ffi 

H"C*-6o E14 {iH3 (DA- A' BfiS*^1"WfiSia"e**o 
[0 0 4 1 ] 

iiif>©ii:^tJ:^ ^ico-^mSi: Ltfit!./- FN 1 Offiffl!J®UB»f5cM 

„ y — FN 1 , N2iT?*^ l iV^§fiCcA t 2TO)S$K, y-KNl^Wi 
& (ab&v>{±T«BeigQ fc^)W^Be*l#*Cv7&*^$aSo 4*5, y-FNl^V-F 
N2 k*^'J >^S*CcS:^lS1-4 4-COK«L 1 3ffll^g$t/- FN 3 

[0 0 4 2 ] 

@3S0 f EI4OiBlJ£-C. * >^Sf CcS^EiSfiCv^ilStio £<7>1?iJ-C-(± 

, y - FN 1 , N 2 ||]fc3gj£S*i3* y 7"0 v^tf^ii*Cci:SgLTv>5o 
[0 0 4 3 ] 

[0 0 4 4 ] 
[»5] 

Cc = Im/( VddXfX2 ) .--(5) 

[0 0 4 5] 

[0 0 4 6] 
[f 6] 

I t-I r=Ct s tXVddXf-Cr efXVddXf 

= (Cr ef+Cv+2XCc)XVddXf-Cr efXVddXf 

= (Cv + 2XCc)XVddXf ...(6) 

[0 0 4 7 ] 
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L/;i%t, (5)it®.^(6)xtJ: 0 , @e^S*Cv^<7)(7)^:-t:-#x.'btL^ 0 
[0 0 4 8] 

[15:7] 

Cv= ( I t— I r )/(VddXf ) — 2XCc 
■ =(I t-I r-Im)/(VddXf ) -(7) 

[0 0 4 9 ] 

HI -C-^L£@]f&4i$;-C(±. NMOS h7>y^^MN 1, MN25 XfM N4©y- b 
CNMOSf - hm^GN^*ii^-^x.^7ti6, NMO Sh7 >y^^MN 3 ^fffflf^ 
i t «fc Km<7)±iiJPI±^V^ 0 
[0 0 5 0] 

L^&, ±j£L/t(l)~(4);£ ((5)~(7)5$) CioT, MJ^S-c&^t-^ h§IC 

tst£# yj ^^^MCc^ra^acv^^LTiy^-r^)^ t^-e#^,o 

[ 0 0 5 1 ] 

(f&<7>1gM«) 

PMO S h 7 > ^MP 1 2Mi:NMO S f5 ^v'X^MN 1 ~-MN 4 O 

/0 (Attlt/ffl) h7>y^^ (3. 3V, 2. 5V, 1. 8 V m<0)^m^M^%WM)±. 

>vX^^I^Lti/^Mi; L"C^!lx.(i\ "International Technology Roadmap for Se 
miconductors (ITRS) 2001 Edition, Process Integration, Device, And Structures A 
nd Emerging Research Devices"^# ? & Z> o 
[ 0 0 5 2 ] 

Y- Y mm i<7)i¥^ =J T T&WL L tz 19 . ur YyyVTs? <nWl\t 

[0 0 5 3] 

[0 0 5 4 ] 

@5ii: ofB^<7)^i<7)i«j 2 -e* ^cbc Mffl <7)m& & * x. )^wm t oraii-em 
^m^L.tzmMmxh^o mm^-r x 7 pmos h^^v^MP iwmp 2 

liN^x^WS 2 N^J&^tU NMO S h 7>y^^MN 3£<^MN 4 (± P .x ;Hf 
H3 2 PR^f^$tt^o P <y ^^mt£3 2 Pti^y K5 9 t:iotP ^x;HMIt 

pw-^miiiii^^^^o i^)i^i±@ i ^ l t^ioii i tmm-db&tztbmmzm 

[0 0 5 5 ] 

IH6(±[Il5<7)CBCMfflI5Il^^v^NMO S h 9 > * MN 3 S^'MN 4 OKfBIS 
[0 0 5 6] 

„ *~MN^i ;l/flit 3 1 <7)±Jf P7i )Vm& 3 2PIO i 'N')x 3 2 N (O 6 

t'l±i/Tfi§Lti/^„ ) ^l^fbti&o L^75 ? o-C. -fhAN^x;HIli3 1, N x. 
)\;WM2 2 N&J7P •> i;l/H*£3 2 PtCj:£ h <j >7 x. ^ttjla^M LTi/^o 
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[ 0 0 5 7 ] 

P»>jc^«3 2 P<7>^®|*HC(i, P*t£tfe*«3 4Sy f N + *J!2:fMIM3 5, 3 6 ^MUR 
m^fmZft, hAN>)x;mS3 1 <^ffirtKN + Jj£iftfIit3 3^M$tL^> 0 N + i£ 
ffc^J* 3 5, 3 5 Ktf> P t> i 3 2 P cD±^lC{i^- h 3 7 7& s g£tt <b c £ K 

il)NMOS h?>^^MN3^ML, N + ifcifc^ig 3 6 , 3 6HOP-)xA/«i*3 
2 POijCliy- MI3 8 # ? l£tt<b:ft£ ZtizX*) N'MO Sh7 >v**MN 4 
fi£ 1" -2>o 

[0 0 5 8] 

P + 3 4±Clin>^^ h*-^6 6^LTa-7 K5 9 $ *U 

N*4£fS[^J*3 5 (V-^ffl) ±Cli3>^^ h*-/W6 6HLT^'? K5 5 ^m^fi-J 
KBMSiS*^ r- HS3 7 ±.\Z[$a>9 9 h*-;]/6 6 £4hL"CV*y K5 6 7&*m^fi?JK 
^Sc$^t. N + i£ffc^iS3 5 (FW>1IJJ) ±£*±a > * * h 6 6 £^LTS2iiUi 

£ Lrmtfe-tZS ~ FN 2 jFm&WKSMKSifU N + 4/£i£fJilt 3 6 ( K W >M) ±K a 
h*-;l/6 6 KN2 3&**5CWH»jR$^ MS3 8_htCf±n> 

h*-;i/6 6^LTA7 K5 7j&*SMSES*U N + t£i&1M3 6 (V-^ffl) _t*cti 
h*-;v6 6 ZfrLXsiy K5 8^TOt:SSt?*i4o $ fc, N + J£f^I^3 
3(±n>^^ h*-;l/6 6 4-^LtA°7 K5 1 Cl^Cli^ti^o a^O^<h 
^^e, y-MS3 7, 3 8 tP^x;H«3 2Pi:OH, 3>^^h*-A/66, 6 

em, fpbWa, mmme 7 tzx vmfcfrMztir^Zo m^^-rm-cit. 
mmm 6 7 icist^i^i^^Ltv^o 

[ 0 0 5 9] 

3MMN 4 ^Jfifiii £ «t *9 , NMO S h 9 > V 7, 9 MN 3 fttfMN 4 \Z%^rf h 

m^v-9 mm * ibikm izwwtzzt § s 0 

[0 0 6 0] 
[0 0 6 1 ] 

**3. H 5^(^116 Of!]-e{±, PSifi3 0*^Lfc^ NiSftiliWif^f 
[0 0 6 2 ] 

TFirmMmXfrho FimiZfF-f £ 7 NM0Sh7>y^^MN3Sy i> MN4^Pli 
S4 1, Mj&MitWU 2RX/S O I (Silicon-On-Insulator) 14 3 J: lift 
<7> S O I 9 4 3 1*1 £ Htv^ £ o 

[0 0 6 3] 

SO 114 3 KN + i£tfc«*4 4 RO f N + lttfc«*4 5 *U N + J£i£fl 

it 4 4 , 4 4 1OS0IS43 ©±#H$*- h II 3 7 j&^jSS *U N + *£iBf it 4 5 , 
4 5f^SOIi4 3 0_t>VtC^- hm®3 8**^Jft$*L-5o N'Jfctfc^SU 4, 4 41 
Z/Y- hUm3 7CJ:oTNMOS h 7 y y^^MN 4 wm&lZti. N + IfcUkvMM 4 5, 
4 STktfY- MI3 8H«toTNMOS h 9 > * MN 3 iflm^ ti& 0 
[0 0 6 4 ] 

N + *£MfI4t4 4 (V-^IPJJ) ±Kfin>*? h*-;W6 6^1^'? K5.5j&*W£C 
y- MI3 7iCli3>^ h*-;w6 6 K5 6 **m^fl«J 

K«*c$*t, N + *£f^it4 4 (Kl^Offi) ±Cli3>^^h*-^6 6^LTy- 
KN2**«5^WK»«S^ N + t£fcfIit4 5 ( K W ±K 3 > 9 9 h * - ^ 6 6 

^LT/- FN 2tfm%Mi<zmWiZti, ¥- M13 8_t^t±n > h ^ — il- 6 6 £ 
^Lt/^7 F5 7 7&*m&8jK«^S*U N + i£f^fI«4 5 (V-^ffl) ±Clin>^^ h 
* - ;w 6 6 i-fr L T /n* 7 F 5 8 ^S^6t> tc^M § *i£ <, 
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[0 0 6 5] 

&43, H 8 -Ciiia^ L£v^*\ NMOS h7>y^^MN3, MN 4 <h 4til<D h 7 > 
9 t *^t£5fMi-'<< ^ NMOS F 5>y^^MN3S CK M N 4 Ojlj22^(± SOII43 
Oitffi^S&^-fUliM 2 tcpjiti-^ S T I (Shallow Trench Isolation) fttiU 9 ^ 

[0 0 6 6] 

:<7)i:9 NMO Sh7 >y^?MN 3 SO'IN 4 & S O I afeJ^KffllOSR^^fc^ 
MN3SO f MN4Cil) M£-f S ^ M - y I4&t < & £ £ a6 , ESttK & M1£iH5£ri*l£3K 
[0 0 6 7] 

HtfcfcLT, PMOSh7>yX^MPl, M P 2 SW'NMO S h 7 > 9 J X 9 MN 1 , 
MN2^SO Iit^SO Iii:M$ti/:ST I iiia o TlltlO^ 1 ^frM-fti 
(i\ ^ ti ^» OMO S h 7 > y^ ^ i ») H4t V - 7 l±* < 4' ^ ^M4»#t 

[0 0 6 8] 

Svnc2»mt!!S:^^^ PMO S f^yy^^^NMOS h7yy^^^SO 
[0 0 6 9] 

H 9 li^l©fi4 0CBCMfflHll§<?)f 1 <0@&Ofl*j££*F:-r[sll&ia-C*&o IsJElK 

1 A&j&j&ztiZo isi<om&itm 1 t^Lfzmi&^fim 1 ofli^t^-c* 4^*^14 

[0 0 7 0] 

mi 0 nmm^fm 4 oso^s^jm 9 1 aoi^^s^^^i-tobi^^So mi 1 

{4H1 0<DX 1 -X 1' ®f®#d*^/F-r®fMHt-^So 
[0 0 7 1 ] 

KS#^KN + t!t;ifc«J£2 2, 2 3&0^ + J£#£«2 4 IrliL, N + *£ffc^*S2 2, 2 
3 KJ<Z>P -7 ^;i/^i*2 1 0±^^r- Mtt LT^fg-rsy - FN 2 ^Ktfb^tSo - 
N + t£iHIi$ 2 2, 2 3 - KN 2 K «fc «9 ffll5eJBNMO S Yy> V 7, 9 Q 1 7) s f^ 

^$tL^, 0 ifc, w.%kt Lttit^y- kn i (4y- kn 2 4 ij?a5vMa:«K^j£S*i* 

[0 0 7 2] 

y-KNl (±n>^i7 h*-;i/6 6 £^LTN + J£ifc^*£2 2 Km^CWfcSM&cStU H 
H<DMO S h9^'^^tt3>^^ h*-;i/ 6 6^- h *S»C"Brffi*R <9 Ltft 

£4l£o 

[0 0 7 3 ] 

HI^KiPJJS LfcV>Ot4, 7 - FN 1 fflO^ >y * h 6 6 £ J - FN 2 t 

FN 2 LTff^£$nS£*!>, /- KN 1 h J — FN 2 tOFlCU y -f 

} ) > y^M. C cxffMlfc $titLi% £43, y- FN 1 t P«>i^«*2 1 fctf>HK»±E 

[0 0 7 4 ] 

Ull 2(±HSfe0^4 0CBCMfflHIK^>^2 0|oIK^43ttS»iJ^#fi^SR9 1B<D 
#jt^^i-^p®IH-C^So H 1 3 (4111 2 COX 2 -X 2' BrMflljS£^-rWr®III"e*l>o 
&4>. @j^1»^S#t4, S!I3e#*^j£8B 9 1 A7najJ^Ml^»9 lBi:|S«*>ofcA 
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m i <Dm&tmmx&2> 0 

[ 0 0 7 5] 

il^i^JM 9 1 Btc&v^T, N t j£ttS2 2, 2 31^7 - KN 2 C J: otl^ 
Sfi&iRiJ^JBNMO S F7>v7?Q2li, jl^OMO S h v > V 7. 9 t m% <9 , / — K 
N 2 , 3>^^F*-*66 f^S6g|7^\ y-KNl«3>^^ h * - ;i/ 6 6 t 7 - K N 2 
t <Dm<DiJ y 7° >) >^^MCcy^tetl-e§ £fig<7>Jl^i£P§d 2 (ffEJltd lOl OfgflJS 

) cits^^^o ^iiioff^iiia i os^ii i x-mLtzm&t mmx&z>o 

[ 0 0 7 61 

c c, c v(omi^um & mm-tz 0 

[ 0 0 7 7 1 

$ 1 X0 f »2 OlalS&r-g-^^m^ I m[A]Stfl« I m[B]*fllSL, Jy.TO(8)^: 

#<7(9):&£i»tB-r&o ojsSkjsv^-c, >^#*ccytt*ft«-e#S'ttt-t 

-2) o 

[ 0 0 7 8 1 
[»81 

Im[A]= (Ccx+Cc)XVddXf -(8) 

[ 0 0 7 9 1 
[»9] 

Im[B]=(Ccx+Ccy )XVddXf 

=CcxXVddXf •••(9) 

[0 0 8 01 
[0 0 8 1 1 

[ftiol 

Ccx=Im[B]/(VddXf ) -..(10) 

[0 0 8 2 1 
[ftlll 

Cc=( ImCA]-ImCB] )/(VddXf ) "-(11) 
[0 0 8 3 1 

f LT, *lX0 f *2OEIJ»-e-€-ft-F*L*aEI tfAlSiriitl t[B]£7fJ5eU JL^T 

<*>(i2)a;;ftzr(i3)5$:£#m-r<&o fcfc. (i3)5U-£>^-c. * ? 7 s '; ^^iccyttifi-e 
^-sjiii-r^o -e-ois*, (io)*~(i3)^:n x^x&mmmcvzmiii-fzz tw-czz 

o 

[ 0 0 8 4 1 
[»12] 

I t [A]=Ct s t [AlXVddXf 

=(Cv+Cc+Ccx)XVddXf —(12) 

[ 0 0 8 51 
[mi 31 

Im[B]=Ct st [A]XVddXf 

= (Cv+Cc+Cc x ) XV d dXf 

= (Cv+Cc x )XVddXf •••(13) 
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[0 0 8 6] 

m.*^-t&m 1 £^$2 <7>IH8&£C B CMJBIUE&t LTiffltS i t U X *) , L 

a > ^ ^ h - y- h w^aoffl^* »rtg t * * o 

[0 0 8 7] 

<ii«5> 

m 1 4 u-mm^m 5»cBCMfflin^i i oms&^ing&m^^/Fi-iHig&ii-e^^o 

*5&fttt9 2 A**5&JftS*L*o ifc, NMO S h 9 V ^MN 4 (±$Jj^fi^/» 9 2 

a rtK^isstt @^Ltv^iv> 0 m<DMj&i$m 1 x^Ltz^m^fm 1 ons&fli 

[0 0 8 8] 

H 1 5 tiHifeO^ 5 Oi^Siff»H9 2 AO«it^7F:-r¥Mll|-e*^o HI 1 6 lilH 

i5oyi-yi' mmmjk*mirmmmx*>z>o 

[0 0 8 9] 

^.n^omtc^-r J: 9 P -7 ^)Vffl®.2 1 O^Ml*lOi^6^tCN + tefHIit2 5 , 2 
6 #0*2 7«L, N + rafHt2 5, 2 6 BOP l )i^f«2 lOijC^-Hi 
3 9£f£tt£o L/;#ot, N + J£tB!:i£2 5, 2 6 JSlVY- Y WM 3 9 \z J: o TfJJ^ffl 
NMOS b7>-/X^Q3 £ *i& o 

[0 0 9 0 ] 

mmmt L-ctsfig-ra y - kn isjfn 2 ay- n«3 9 x >on< > av^cragjso 

ft $ $ a, 3 y 9 ? h 6 6 a Str 6 6 b 1 XtF* 2 <7> 3 > ? 9 h * - ^ 

[0 0 9 1 ] 

i fc, N + J£ffc^J* 26, 2 7H^P^x ^fUt 2 1 <7)_h?j t~ f± y- b %M. 3 8 
£*U 6 , 2 7My-MI3 8i:J:otNMOSl7>y^^MN4 

75 s * j£ $ o y- b 3 8t:(iNMOS^-HtGN ^ffl^n $ *U N + l£fc^« 2 
7R&Y- MI3 9 t:tliGND^4x.f>ti^ 0 
[0 0 9 2 ] 

Hl^tcffi!l5et/wV»0(±^ 7 - KN 1 SL^'N 2 -€-tL^tt<7)3 > ^ ^ h*-;i/6 6 
a, 6 6 b ^ ^ $ til. * •> 7* 'J > ^$1 C cc-C* 1. 0 £tf>|&, N + J£f^I1^2 5, 2 
GP^P^x ^fUt 2 1 iz l±&&m-M. C ddtf^JS $ ti& 0 
[0 0 9 3 ] 

m 1 7 i$mifc<Dfim 5<DCBCMm®&<nfts2<nm&fc&wzm%iMM : J&j8.&9 2 ojs 

i££^1-¥ffiH-C&&o HIl 8t±mi 7 0Y2-Y2' Sffffi^it*^1-MIll-e*^o & 
is. iKMiftll, -iffl^i^fifcSB 9 2 AjFWjeMJ&fcSB 9 2 B i:f ^m^o tz&* 

[0 0 9 4 ] 

H 1 7 IC^-T «£ 9 8!I5eJBNMO S F7>y^^Q3 1 3§Mffi&?IJJ;e/flNMO SF7> 
y^^Q4i:^t, y- KN lffiiJ<D3>^^ h^-;i/6 6 a^ffMfSMt. 7-KN2 

6 b 4>*NfijLfc^ «£ d ^g£®f& - £ K «fc »K 3>??h-3> ; 5'? h |W$F#a*-t* a ic L 

[0 0 9 5] 

JblT\ ^MO^S5OCBCMfflIIIi^tCiott^^lS.y f »2c0[IIi^^fflv^c77 y7°0 > 
y-'^fi C ccOiiJ^^rft £ Ift^-f * o 
[0 0 9 6] 

« 1 ^.0 f H2OliIi^T^tLWmffi I m[Amzfmm I m[B]«-i«SU ^T<7>(14):£ 

ru* (15) R&mm-r&o ttcxxii/- KN2tc#Pii-^-eof&^#i (015- 
m 1 7 -ei±m^-£T ) ^*ltv^ 0 
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[0 0 9 7] 

m 1 4 ] 

Im[A] = (Ccc+Cdd+Cxx)XVddXf -"(14) 
[0 0 9 8] 

[ii5] 

Im[B] = (Cdd+Cxx)XVddXf -(15) 

[0 0 9 9] 

[0 10 0] 
ltl6] 

Ccc=(Im[A]-Im[B] )/(VddXf ) -"(16) 
[0101] 

fit, 1 ^Hj^-e-etL^^rnvJiL I t [Aj&rraSEI t[B]£?IJ;eU J^T 

0(17)^^(18)^:^**1-^0 ^»Cyy(±y- KN 2 i;#|5i-r^^Oit!l0^a (01 5 
~H 1 7 -etiHI^-ti-f ) ^/TLTv^o 
[0 10 2] 
[117] 

I t CA]=Ct st CADXVddXf 

= (Cyy+Ccc+Cdd)XVddXf -"(IT) 

[0 10 3] 

mi si 

Im[B]=Ct st [BlXVddXf 

= (Cy y+Cdd)XVddXf -"(18) 

[0104] 

%<F>%H%z, (16)5£~(18)5SK «fc oT# v y; >^#»Ccc*JfilT<Z>(19)5£<£> «t 9 KSft 

-r * *i t # * o 

[0 10 5] 

[ii9] 

Ccc=( I t [A] — I t [B] )/(VddXf ) --(19) 
[0 10 6] 

mM<vmm 5 1± , so^im^ 9 2 a 9 2 b & w t m» 

tzzi>?? h - n > ? ^ h |ig§io«!l5e75<nrfB t * -5. o 
[0107] 

mi 9{±^te^^5<oiij^#*fMSB9 2 Boitfec9^^^-r¥Miii-eab^o mi s 
i±ni 9 coy 3 - y 3' mmmmizi®mir2> 0 

[0 10 8] 

0 1 9C^tJ:^:> /-KNHSi:M3>^?h*-^6 6a*iSU y — FN 

2fflt:iJ3>^? h 6 6 b ffML&v>,l £ K «£ I? , x>99h-^>9?b 

ri§l#-lfnt^-5, 0 lt&Ofl|/&(±, HI 8, 1211 7-C^Lfcfl*i6fcHfc"?*4rt:i& 

[0 10 9] 

mi 9-eniLt:miati#s2<D®&<Dmxi£Lx. ±m l tz(u) ^-(19)^ mm Ltzi7 
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7 7° <J > y*Sfi C ccOifJ^ft £3§ffi L T IM&$J*£#£ i 7& S "C § * o 
[0110] 

<mM<v%m6> 

m 2 0 (iioH^^iiWil 6 -C** C B C Mfflmi&<7)f#j&£^i"H£&mt s &-5>o P 
MO S h5>^^MP2OTMOS h7>y.X^MN2 rtnttfUKSflES ft&o fit 
, P M 0 S F 7 > y ^ ^ M P 2 (7) V - X t:f S1E VddW4$ ftx NMOSh?^^ 
^MN2 0V-7> ^Itfe $ o i > P M O S b 7 > VTs 9 M P 2 <r>Y- V \Z li/t y K 
5 3 NMO S h 7>'^^MN 2 <D-r*- h Kli^? K 5 6 7& ? 3f^£ jJx^o 
[0111] 

££>tc. PMO S h 7 y VTs ?MP 2 , NMO S h 9 > y'X ^MN 2 <D KW 
f-PK±y-KNl (I^itLtli) Cfi^^o /-KNlS0 f y-KN2 1- 
N2 5 (E*«tLT«fiB) «S0^M^JK«2rt»C : ?ie>|£3e$*L^:K11-C^-*L-?'*LSa:»t 
bti&o fit, y - FN 1 t / - KN 2 1 ~N 2 5 ^rti^tit<7)fflizj] y 7 V > ^4 
Ccl~Cc5a*^j£$*i* 0 ^ - KN 2 1 - N 2 5 IIJI^P 2 1 -P 2 5 t:»fiS*i4o L 
/:A ? oT, Si^P 1~^P2 1-P2 5W^«3eM^*aJ2**^Jjt$tLSifcH** 

o 

[0 112] 

^T-P 2 1 - P 2 5 li-g-ti-etiNMO Sh7 > y'X^MN 3 1 ~MN 3 5 ^^LtSS^ 
P 3 1 ~ P 3 5 K«iRS*L£#i;:, NMOS h7>yX^MN4 1-MN45 ^jMtS 
T-P 4 1 ~~ 4 5 USMfcSftSo 
[0113] 

NMOS h7>y^^MN3 1-MN3 5 O^'- h (± -f ^ — yOUlJEE E N 1 - E N 5 
*»#^.§iL, NMO S h 9 >y^^MN 4 1 ~MN 4 5 <Df - Y Kii/^y K 5 6 # ? 3f$c£ 

>2) o 

[0114] 

3ro^P 31-P35 it^m(OHitlUO L 1 fc«MSc£*U mUffilO L l (i/-?y K 7 0 K« 
ij££;h,& 0 y?y K7 0 - f ll/^^f^C Hflfcft 7 I tfftffiZti, ^y K7 0^«itiil^ 

A'^*^tTifcit**atim*«i3£-r*ifc3& s "e§4o a^P4 1-4 s^^itnai^^o 

L2KS«$*i, aJ73*&0 L 2 {i«it£*L& 0 
[0 115] 

fa-/l i±3 If y hOSK^S Wl If 7 hO-f ^-r^mEEEN^r^lt 
, 4 ^--7*^«JEEN«-S^-^S TCio'lljRJW^ ^-"7'^SiEEN 1 - EN 5 

#£*L&^ *-y;i/l£JEEEN£'f ^-7>1EEN 1 -EN 5^v>-ftL^h L T ttt XJ i" & 
c^tci OSTP 21-P2 50v»W«rSKL, MULtzM^i *) M&Z tiZMifc £ 

[0116] 

t try - KN 2 1 TkXFJ- KN2 2 ^ML, >j>REMi: KN 1SJ>V- K 

N 2 3 £Be£U TIKEiUS t LT7 - KN 2 5&0V - KN 2 4 *^JSLTV»* 0 

, itL^©y - KN 1 , y-KN2 1~N2 5liSvn:II16 7i:«totiit7>l?n 

[0117] 

Ltc^oT. 7 — KN 1 Ol±i:/- KN 2 K KTtcy- KN 2 5. 1fyj|p]tcy- K 
N2 3. M^6±77|p]^y- KN 2 2. £4#>T/7 ft^ y - KN 2 4 CI t \ztzZ> 

o 

[0118] 

HI 2 2 (JIIOII 6 ^ C B C Mi y ^ 5 >y*mx*&Zo mmizj^ir 
cfc^K, PMOSy- MfiGPa^NMOSy- hm&GN75 ? PMOS h7/yy^M 
P 2#.<7NMO SF7 >y^^MN 2 <D* >»IWj&*Mr*-* Z. t & < Jcmzj- y-f%> X o 
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iZ*§-x.hti* P M O S f 7 > y ^ ^ M P 2 # * > i 1 : i ^ (PMOSr-MfiGP^ 
"L" Ki^T^i) hu tw, >f ^-^WJEEEN 1 ~EN 5^-9 *>oa^>f *-^mBE 
ENi (i = l- 5Wv>W) "H" i:2^±lff»ft4 fl 
[0 1 19] 

Ljt^o-r, pmo sr- vmiiG pa* "l- ojwwh^ mmt6 2 tzx or** 1 t 
# ib ft a 11 1 m £&ffl-r a - 1 # s r § * 0 

[0 12 0] 

Sr*3, ^liRO'f *-^tEEN j ( j =1 — 5 ( i ) l± KHjeSft 

r*5i9> NMOS f7>y^?MN4 j iiUm^ 7*c^ * & o 
[0121] 

•£*>i|£*, ^jjji^S6oCBCMffliaft*fflv»r|*e>it**il£lmS0 f *ifci ti:i 
o'§, y- KN 1 fcy- KN2 i fcOlHlO:* y "/U y^§tCc i ^£Jftf}1-£^ 7i ? r 

[0122] 

112 3 iimm<omm6<7)CBCMmmB^m^fz^WL^<7>mm^m^7^iryu-^-^ 

- ht*4 0 
[0123] 

ffi0£#JBLr, Xxy 7°S 1 r/- FN 1 , /- KN2 1 - N2 5©EIM (f^ 
4E»IW^^tt*Ei»WK««:'S'tr) , J - KN 1 , 7- KN 2 1 nm<D ±Tf <DWMMn 
©W6 70lfM'«il6 70 (it) If £ -a tf Enf #14 £ exTst" £ o 11 
2 l r ii , ijfeli J| 6 7 & — « 0 l r L r v » 4 a*, ant tt sm m r n 4 * fe&s **» 
lt<bft£#)tfif:gt &or£> •) , 6 7 <£ otISIftliSo 

[0124] 

7. r y 7° S 2 r\ * r y 7° S 1 rf£;e L feE«Sl#140l^^r-^<7) yUV-ya^4 
Htfl - * ^tCi^ y — K N 1 fcy- FN2 1 ~N 2 5 y "/V >7fiCc 

1 ~~Cc5 i&$km-C&*>Zo 
[0 12 5] 

-77. *xy -fS 3r(i, HI2 1 r^Lfc#JiEi&»&£ilPJ5eSi^j£S&2 t Ltz^M 
Ofi6©CBCMffl0K^fflv^T, frJELfe «t n \zij y 7'J >^§ICcl ~-Cc5 £H 

$!irj£tf>£o 

[0 12 6] 

f U, ^f';7 s S4i:i3^t > y x y 7°S 2 r#£# y Cc 1 ~~Cc5 O 

y5al/->9>fl:, Xf';7*S3 T*f»fc# y 7°'; >y*#fiCc 1 ~~ Cc 5 <7)MWm t £ 

[0 12 7] 

7.7-y 7°S 4 OJttMS***, -tfC^iilf, ^f;7"S 1 ©tfc^ft^IEL^fcttWr L 
[0128] 

t^t- y 7°S 5 tcjov^r. ±TOE«llllO*61W 6 7 OlHS^ll^OEM tt£ 
[0 12 9] 

Wf, 7;f7^S4t-t^tffl$^^i-C% 7;t77'S 1, S2, S4, S5£i£*) 
[0 13 0] 

Lfcj^or. ^r-y yS 4 -C— Steffi $*LS 4:, *fi^« 6 7 oKJfStKfl*^*^ 

o 

[0131] 

^j:?^ IiOii60CBCMffl@^-C(±, ffiMOL 1 J: I) NMO S h?> 
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yX^MN 3 1 ~MN 3 5 <D V fc#«fc:#M£1-* itCJ:*), NMO S > vX^ 
MN3 1-MN3 5%ftLX : fcfl2>m : fcIm<Dm7zm<7)^y Vlt^y K7 0-ofg[it 
d 1 tJ*T? # ib N y Km £ m ffi-f&Zt j) f X § * o 
10 13 2] 

ifc, ■fa-*' Hi, 3 1f7 HMff S T&tf 1 tfy f©^^-7')HEENClci- 
5 e ^ O ^ ^ - E N 1 ~ E N 5 ^ ffl* t ^ /: <6, 5 If^©^ ^-7*^1 

EEN 1 ~EN 5 ^it^A^-r^^^lt^r, 1 If 7 h ftXHft^M^ & - 1 J&*"C £ 

% a^j tr ? hfflo^N 0 k»S: i ofiij«-r s i t &x£ &o 

[0 13 3] 
[0134] 

Xr^7"S2t% ->5 a U-i/ a y^mf-f-ZIXt) *) CIE-tiirit ("Respons 
e Surface Function") £ffiv*-C&&v» 0 ft^ffiffiif <t(±, ^lOlff, @£ 

[0 13 5] 

<%w%m,i > 

C/Tti^^ fn-fSti, 4^il:?!U::SM£$*LfcD-F F (Di7'J vfiu-y-f) 
7 2 - 7 5mNDr- h 8 1 ~8 5 tf»«bfl*j£S*l*o 
[0 13 6] 

D-FF 7 2 - 7 5ii7n7 ^ A^JdRC LKI:*K^d ? ?m^C 1 k £$tj\ D- 
F F 7 2 ( i 1 tf y hOSKitS e 1 * A#SBD KS»t £o MKm^ S e 1 (iAND^- 
h 8 1 <D—-/iXy L J t & *K D-FF72-7 5<7)&JjUO£ 0 t# <b tiZ im WA N D f- 
h 8 2 ~~8 5 0-^Atl<h&£o fLT, ANDy- h 8 1 -8 5<D±lOt^At)h L 
T "f * - -7 ^mJ± E N T^x. £> o 
[0 13 7] 

ifLfbAND^- h8 1-8 5 0aiytHf#^*-r;l/1|J±EN 1 -EN 5 t&^o 
[0 13 8] 

^<7> x n &1f*j£i::*3v>T, MKm-^-S e 1 RV? n 7 ?m^C 1 kCiot, D-FF 
7 2~7 5©v^W^: "H" £9 y-T-S-frfclfefca^M-^S e 1* "L" Kl"*^ D 
-FF72-75 K^X "L" Hyf S-frfcftKURjgfS e 1 £ "H" t4^©ff 

[0 13 9] 

^^-7^mi±EN^\ -f^-yA'WBEEN 1 -EN 5©v>f tt^i: LTffi^ 
$ti^iU:J; 19, HI 2 Ot'^Ufn-^ 1 fcWfcaSBfcfMrr* *o 
[0 14 0] 

[0141] 

<mm<o%m8 > 

J: 9 K> PMO S h7yy^^MP2S0 i ~NMOS h 9 > y'X^MN 2 ^WJ^^M^tL 
*o -e-LT, P M O S b 7 > i^y; ^ M P 2 O V -t; Vdd*%4$ ^ NMOS 
F 7 > v7v ^MN 2 ©7-7>#ii$^^o £tz, PMOS F7>y77MP2«7 f -h 
CliPMOSy- bmtLG P. NMO S h 9 >y77MN 2 oy- h ICIiNMO S Y- h 

ttSIE#2 004-3002876 



mm 2004-005857 



^-v: 15/ 



[0 14 2] 

P M O S h7>-^^MP2, NMOS h7>y^^MN2 PdlOSwT- P 1 fiilijTE^a:^ 

SB 3 O p J /E.i$M y — K N B (^SOl^mSi: LTltfg) l±S?P 2I0 i 'h7>^77f 

y- h 4 7 £7>LT4gi&l^;W3}g^$;a£ 0 ^Pl, P 2 F a mil«7£^i 

MSB 3 ^tfb^^o 
[0 14 3] 

ifc, SSBT-P 1^0ft#&*aE«rillSE-r'<< PMOS h7>v^^MP2t^iVddtO 
K £ mv;f ft 62^ IS 1 t T V ^ 0 
[0144] 

Yyy^yrY- V 4 6CONMOS7"- YRlf V 7 y 77 r Y- h 4 7(7)PMOS7- 
hK»±S4R«-^S E L**ft^-$*L, Y^y 77 r Y~ V 4 6©PMOSy- h&IFh^f 
^77r*-h4 7<ONMOSy-h CtiHRMSELTiM Vt*-9 4 8 ^UI^: 

^4 811, HRff SELf^Clo^^P2 (V-KN2) <DVtm*W *) jftx. £3ST 

[0 14 5] 

iH5£#*5Bj£SB 3 U«05e*t* y - K N A , N B twjfjnx.. ^5-y-KDLS0>Y5-y 
-FDR ££<btc;frU ^ 5 - / - KD L RVD R 

[0 14 6] 

M £§*5BJiK« 3 (@2 5tli ¥ffi«it ^fLtv^o ) O fflij te***. 7 — K N A , fjj 
TE^y- KNB(i*K#f£flli££ML-Ci3*K ^On*0«0«as^3&*^S:»w^fj£|B| 

mzmxxnfi}irz> x n n@em$n& 0 -e-Lt, iH^^-KNA, nbo^omcosb 

7t^7l7E^a^ -KNAMNBi: |WU*&TO$lii<7> 7 X-J- KDL, DR 7^i£lt <b ft 

mmrnxxmrnzn, ? <-y - YDR<o7£^<om<r>m\itmm^y - knbw«w# 

O*36»?>±IE0fjeiaiRSBBTrE«§a4o 
[0147] 

112 6X0*112 7 J±-€-^-PtL0 2 5 OB 1 — B 1 ' ^MO$rM^£7Fl-®fffilII*£ s £>3 

o m 2 6 j±a««# sel# u o" ( " l " ) ^ifj/H^a y — knb a** > #cst<7> 

X77r-h4 7 &7>L-agtti£*L&^&^LTi3 *K H 2 7 (±3^-^ S E L t5 s " 1 
" ( "H" ) xmHtt^y - KN A, NBF^^|&$tL^t#^^7FLTV^ 0 
[0 14 8] 

H 2 6 tCTF-r i^:, IjRf^- SEL- " 0 " (Dt&te (ft 1 OflcSO , \%&i^7 - K 
NAS^NB-etL-r^OHF^^ (2n-l) 1® (HI 2 6 <7>^!)-Cf± n = 5 ) <DiJV7*)> 
7'^-m C ctJ^M $ O^^OfipO® fc Mfctt^y - KN A <D7£lm<r) 

M<DM t ffl \z\m<DJi v 7° V y 7"^m C ct) ? M ZtiZZtl/Z**)^ *gf|\ 2 n 1@(9 77 7 

r "j > vmm c c*« ^ $ a %> o 

[0 14 9] 

fit, jffl fcttM 7 — KN A t TiWTi g£HJI 1 6fc^ffli:nflO SSH^fi C vt5 ? ^ 
$t£ft& 0 lilt^a^ia 4>ffM£*t&o Lfc3&*ot\ %tMm C total i: Lt 

#:o(20)5££f#s :H ? t^„ 

[0 15 0] 
[&2 0] 

Ctota I =2nXCc + nXCv+a —(20) 

[0151] 

HI 2 7 J: 9 - S E L = " 1 " (ft 2 WSS) , MlfcttWty - K 
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My - KNA©£M^il^i: 1 1@?># y 7° ] ) > yUMCctfMJ&Zti, V<~y- K 
DRO^<7)«<7)fti:f,iJ^^y- KNB^S©i(OOTC 11@<7)^ ^'J >^fiC 
c^fiE $ a * /i if X~$> *) , lt.lt 2m<D* y 7V > C crt ? M $ ft h „ 

[0152] 

fit, mUtt^J - KNAMNBhTiOTi^i 1 6 t<DHC2 njicDSE^ 
*Cv7& f ^j£$*L& 0 0 *>^j£$*l£o LTtiT^oT. *&MC total 

^0(21)j!E:*#4it#-ei4o ii3, I/J^Io, J 3lif7>X77^-F4 6, 47 

[0153] 
[12 1] 

Ctota I =2XCc + 2nXCv+/? •■■(21) 

[0154] 

fOS*, S«£ft6 2 CiotPMO Sf7 >y^^MP 2 0 K W > <b $ *l £ 
ST- P 1 ^^tt^mvjfL * iJUJSg L , _ti£ L fc (20) , (21) 5$: £ JitCJ:^ Jj y 7°V 

y rmm c c r mz$L&m c v * « su k * * * - 1 a* § & « 

[0 15 5] 

i <om. ^ 5 - J - K D R fc&tt & i t K <fc 0 , S E L = 

[0156] 

- 1 -C&So 

[0157] 

[5JEI^#BSLT, ^r^S 1 1 — KNA, N B <DWMM%k (NA, NB 

WC»«i-*«0*«SOWOffi(|«r*tr) , iiJ^^y-KNA (NB) , TSEiUS 1 

[0158] 

^f77*S 1 2tci3V>-c, ^r'>7°S 1 1 -e^^t7tBEH#1±OF«3ST^^<7)v 5 ^ P 
[0159] 

-77, xt^snm aseM^jsas 3 «r^r-rsnifeo3gJi8ocBCMffliiiK 

[0160] 

-e-LT, Xf7/S14i:i3V>r > ^fy^S 1 2t?#t* y ^'J ^/SfiCcS^E 
SSiCvOy5al/->3>ft, Xx-7 7°S 1 3 X-ntzii y 7°') >^fi Cc&tfEigl 

[0161] 

[0162] 

TsT-yfS 1 1 tSt^t^o 
[0163] 

XTv/S 1 4 -C— Xf'^Sl 1, S12, S14, S 
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»' <., 

1 5^#.<9iI1- 0 ^f7 7*S 1 3 li-momBiJ-C&^o 

[0164] 

o 

[0165] 
[0 16 6] 

<»fi9> 

H2 9 {±Cl<7)|§^<7)^JS<7)Bt g .9<OC BCM/BIUftKjStt&C B C Mffl^ifibll]S&<7)|lIS& 
»lS*«S:W»-^KWiaT**o «^^9<7>CBCMJBIIIftf±III2 9t?^tCBC 

ummmmmtm2 5~@2 y^^t^^js^if^socBCMffliiii^h^^isjs^ti.^ 

o 

[0 16 7] 

o 

[0 16 8] 

ffiMJ^ftf^tSM (|U2 9-C(±¥TO:££^LT^& 0 ) fto^io-^m®, # 

t l -cM-r & «o^* /-kna, asuew* /-knb ^il-c 

/f L , «IJft«!5c#ft^JSfiB 4 O«056*t* ^ — KNA, N B ^)i<Of^)I$ (*77" 0 > ^* 

>; >i?&5 o (#«)*<ofd-»t«jS««*) Srnfeo a. mm^ms 

<Dffl%M*J&J&U3<Z>W<Dm<r>&ZL<r>mfe<D (mXL) tlTV^ 0 f&OfllfiiUi 

[0 16 9] 

H3 0& 0*121 3 1 ti-g-ti-r*i|!2 9<7)B2-B 2 BrM<^ltf®»5££^1~ Iff 150 
HI 3 0 SEL# "0 " H 3 1 J±»4R#-3- SELff "1 " L 

[0 17 0] 

B3 0i:/Tti^:x IMfSEL = "0" coi#^ iioifiSiStlsiS, l&fh 2 
n (0 3 0T1in= 5) y 7°0 > r®&Ccmfl s J&JjZ2ti2, 0 fcrtfU iJVfW? 

iICcm=mXCch^^ 0 
[0171] 

fit, i« ^ a y - k n a t rm <d rm @e*£;s .1 6 1 <o k n 1@ <o se«i#s c vm**^ 

fc^oT. #BB^fiCreft LT*©(22)5S: t^T*l4 0 
[0172] 
[*2 2] 

Cref=mX(2nXCc+nXCv)+a --(22) 
[0173] 

HI 3 1 liZm-tX 9 liRif SEL = "1" tf>*&£\ ^I«8 fcHtfcfcLT, itg 
ft 2 1® O ^7 7 y 0 > C cmifi&jSL $ ti£ 0 

[0174] 

fit, iffl^tt&y- KNASC^NBfcTSOTSEiUS 1 6tOf^tC $kM<OfmS 

ii s oT, #BB^fi C ref £ L T^<7> (23) S^iit ^"C § & 0 
[0 17 5] 
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[&2 3] 

Cr ef=mX(2Cc + 2nXCv)+/? "-(23) 
[0176] 

KmH)?i^SEL= "0" , "1" O«;tt4o©*— ^Uiv>t, PMOS h7> 

v * m p 2 <£> k v -i v an* h msmM<Dm.mu £ mvttt 6 2 xmife l „ ±je l (20) - (2 

3)5*c£M&1-&-<bKJ; «k ft^Ia, /?SrBfe*L7t, tm.toWfe 8 «t «9 iEflt ft* y 7° 
■j >^4Cc»yTEiillMCv«:«8lltc*i64i t^l^o 
[0 17 7] 

<mk<r>%m i o > 

0 3 2 l±;MO^tt« 1 0?)CBCMffl»TE S T1US& 1 <7> 

III IM*j£***Wfc^1-3fc93 13 

[0 17 8] 

|5jHtC7Pl- J: 9 tK mMomm l 0 E S TEJS&fi, ^lOfiSOCBCMfflEK 
[0 17 9] 

iiJ^#ifMM6 (H3 2-CI± I FMt#it^^LTv^ 0 ) |*]H£>^T, fiO-Jli 

, nu^m^t Lxm-r&wEMMLs- kna, ly^t^y- KNBtt^ctftii^i 

-t!E#r^raHBHBTTffifi£;iK ^5-7- KD R <7)^0#0®{i?fJ^t^y - KNBO 
cof^ 8 £>«J5e#*3&jS;SB 3 t PWe* &<> 

[0 18 0] 

El 3 3 &<7E] 3 4 tt-efL-PfMg 3 2 - CKfMoWflSfllSSrTF-f BflSiat?**o HI 3 

3 tta^* sel* ? "o " <om% <m i <omm) , m 3 4 uim * sel^'t o 

[0181] 

itt/bOBItw^-r J: 9 IK iM5e*Nfcy- KNAS^NBWTiElSii: LTvV 

mi ommhti, fflsw*^ - k n as^n b otj tfit 1 4 y u 3 1 o<om. 

S T I flllc 1 2 $ *U i£tfc«« 13, 13WSTI 1 2i:io T jjfe^^l* $ 

&4£fifc3i& 1 3 OMipS. t£t$clllt 13, 1 3 ffl<D S T I mm 1 2 OgMtfct 

i5i-^f^^$tt^ 0 $ 1 3 <DMj&mmtmmmim--bzwL7E.zti& 0 t 

tz , ffl&W$L 1 3 t L T fiffl x (i\ nl x.^^ 0 
[0 18 2] 

(3>^^h7'7^) 6 6 t^jS $ tK 
jtTKifc&ST Ifll^cl 2 rat" 3 h*-^6 6/$ s ff^£$fr£o H3 2 K^f 

i^tc, h*--;u6 6(±, MUtt^S - KNA, - KDL, D 

r ^^iots&c-enf ti 2 $t of^$ n^o 

[0183] 

^'5-y-KDL, DR trfllj^^y- KNA, NB^iiifM^t^; 
£KJ:«K W]^M^y - KN A, NBWffiO&^fclfe^SB^fcO^-^JKiifcfc < L 

W^O |6j± £ El * £ t &X # * o 
[0184] 
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7Fl-IftlM-C&&o ;©REF0M13 2- [EI 3 4-e^:LfcTE S T 0 Id iitlD £ •!> 
^•e|S:iteti^o 1-^t?*>, 1 0 © C B C Mffl IHK (± T E S T HlfSS R E F 

[0 18 5] 
[0 18 6] 

13 6s.^'ni3 7 n^tirtim3 5<DD-Dmm<vmmni&Z7F;^-mmm^*>z>o @3 

6 (±31^f S E L 75* "0 " tf>*&£\ EI 3 7 liliRf^ S E L "1 " £ L T ^ 

<2> o 

[0 18 7] 

ijfi&OBUcijcr «t o m^ngLS - KNASyNBOTiEIifc LTv'J n y^ 

£ i o rtwt ^ ^> 'J n 1 0 ©*iSi*iiilg;ifcilj£ i 3 **®tft §w:^i< 

ffiftK S T I mm. 1 4 j&*^jSS*l*o M5eM^jK*B 7 ©flfe©«j£tt«5£S#^*«B 6 t 
[0 18 8] 

mr, ^iwii'iococBCMffini^ (te s thi^^r e fiubs) 

[0189] 

@3 3C^tJ:M^ Mff SEL= "0" PJteW*. /- KNAS^'NBC 

j3tt*PM£-*" ^WOffiraZt^cn?) ^ > * ^ h 6 6, 6 6 mz 91@©# y y°M > ^* 

<DMt W\RV?Ztib 3 > ^ ? h 6 6, 6 6 IC l 1@©# y 7°'; >y*^»Ccrt s tfM 

Zti&Z tiz£ *) , *grth 1 0 y -f*) V y~^fi C ctfl&WL Zti&o 
[0 19 0] 

fit, Mfcim; - KNAOT^^tffil 1 3 (ffl 1 5 fflOSte^ 

MC j 7^;&£*U ^m&C j £ W£tlt 13fc'>93 y&M. 1 0 i: coP^(cff^$ ft 

o fc*5, «/h#*a« h7>^7r^-h 4 6, 4 7&0M 4 8 *m®.'fZ>& Y 

y y 9<DY- Y , y- h H S.^rfJ^W^^ -KNAO5II0L (fi&OlIWt- 

[0191] 
[12 4] 

CT1 = 1 0Cc + 9Cs t i + 5C }+a •••(24) 

[0192] 

n 3 4 tc^-r «t -? s e l = " i - <d®&, ®mims -kna, ny^ta 

&iS<7)1iOffi^25.0 f ^tL^3>^^ h*-;i/6 6, 6 6 WK 11®<7># ^'J >^§f Cc 
z/ztib^y? ? h*-^6 6, 6 6BBK if©* y yy&RCctfl&l&Zti&tHf 

[0 19 3] 

fit, m\m^y- kna^tmseWi 3 cs& 1 *>?&te«j*) csa, 

&y- KNBOT^OlEifef^t 1 3 (*2 0ffitt««) 5i@<7)|g:ft 1 0 IB C 
j j&*^Jft $ ti ^> o ^ *3 , iJj^t^ y — KNA, N B M ififflfc $ Ot£1ftfi4ft 1 3 ifi 
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[0194] 

K (7) t? * & #\ iHJ ^ttii y-KNA, NBt $ ft. S tz £> > ^/J^fi a i: J± 

[0 19 5] 
[12 5] 

CT2=2Cc+1 OC j+/3 -(25) 

[0 19 6] 

>k\-, R E FEJg&^jBv^iUS^Tdo 
[0197] 

i3 6 ^ZTF-fX o K, iI^i#SEL = "0" <7)i§^ TE STIHi^coJt^-tlBl^, It 
ft, 1 0 O # ? -f «; > C c^ffM $ ft S o 

[0 19 8] 

Lri»U R E FEJ&Ktiifcifc^igcl 3 #^lfc$ ft fcv» C j Rrfjjy?') > 
^iCstif±^J&$ft&v> 0 Lfc^o-C, jW5£*r*y - KNA*?)tiai ft^m^ 
«t <9 iW ie Zti&mi m$MM CRli±> (26) Sit j&*-C # * 0 

[0 19 9] 
It2 6] 

CR1 = 10Cc+a "-(26) 

[0 2 0 0] 

HI 3 7 IZTjii- X 7 S E L - " 1 " iJj^t^y — FN A, M&iM 

J - FN B PbW®!&£ ft& TEST UK <h TO > Itlt 2 1SO * -y > ^ 

C j Stf* y zfV > C st i ttfZf& £ ft £ ^ 0 
[ 0 2 0 1 ] 

c r 2 i±, %.<n(2i)$:x~nz>z\ t &x~£ & 0 

[0 2 0 2] 
life 2 7] 

CR2 = 2Cc+/? "-(27) 

[ 0 2 0 3 ] 

Lfcrt»oT\ Wlil OWCBCMfflHIM, TE S THIg^^R E F El«&-e-ft-e' 
ftK^T, IKf^SEL = "0" , "1" my£ft6 2 tCiotS^P 1^ 

4 Hilljei"* - t f:i <9 > ±J& Lfc (21) ~(27)5$;S:*#* f 
T E S TBf&StfR E F [UiM^^lf # S E L <Offl&"(z&htl& 4 oo«*& 
£ ifi!5e-f iifclUO, ±ifc L fc (21) ~ (27) S^it^tHo 
[0 2 0 4] 

fit, (21)^f.(26)S:S-5l< &Ttf>(28)5££#& So 
[ 0 2 0 5] 
life 2 8] 

CT1-CR1=9Cs t i +5C j •••(28) 

[0 2 0 6] 

ttz, (25)5^<b(27)3;£3l< JSJLTO(29)^S:W*ifc3& t_ e**o 
[0 2 0 7] 
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[12 9] 

CT2-CR2=1 OC j •••(29) 

[0 2 0 81 

(28) 5£$.<T(29) h * V f&WC st i £ YXT<r> (30)^-^*^6 h 0 

[ 0 2 0 9 ] 
[i3 0] 

Cst i=^(CT1-CR1)-^-(CT2-CR2) -"(30) 
9 1 o 

[0 2 10] 

Z<D£ 7 flEJfc^CBCMfflEft^ttfflje^Efc-^Jbofc, 13, 1 3 F^O 

# -y^ 1 ; >^*Csti£*itJK<fc <|§4i^3&*-C#* 0 
[021 1 ] 

*$iOff^JtlJ:, MfcttMy - KN A&tfNB 5*t^ 1 

||/ : ()(0ny^ h*-;i/6 60^t^2*C, J£ife^J& 1 3 0tfc£ 1 OIBKLfcfll 

[0212] 

i ±as LtzmM<DMm 1 o ^top$t^^^^o^ i 1 -mfc^mm 1 6 a, 

wfnt2oo@K (TESTHIKS^REFiK) K «t o T C B C HJ*&7&*fl*j£ $ ti 
ho Ztz, %1&<offl& l OS^PIt^^^lofi l l 1 4 tc&^t, 

o 

[0 2 13] 

<nm<7)fm 1 1 > 

m3 8x^0 3 9 itzcD^m^mm^m i i -e&&c bcmiih^te s t®sso 

t^oT, HI3 8RZfm3 9 lt^rfi^mm3 2 <DC - CMMZtfLX $> *) , @3 8(iMfe 
f SEL#" "0" <7>±§-£\ [H3 9 fiS^M^S E Ltf " 1 " W*iLTv>4. 
[0214] 

itL^oii:^tJ:^:, flh&ttfc^ - KN A, NB^*fij«^t?*4^5-y-K 
DLS^5 -7 - KDRWT^Cfiflti y'J 3 >£M 1 0 O^MftUfciEifc^^ 1 3 
(f^-ffittfi) £ffML£ Q f^-y-KDLS^DR, W&W$L 1 3 

mzn>?? h*-;U6 6 - <h &c£& 0 &i3. ^5-7-KDL, D R TO 

1 3 S:-&tr^roffi;«c«« 1 3 (DJ&tiL*, f£tfc£ttt 13, 1 3 fflO S T I fttt 1 

[0 2 15] 

•e-L-C, flUje^tfty - KNAXlTNBOT^tetfe^i* 1 3 ^TOtefc^it 1 

3(±ST Iigitl 2KJ:oT£-|i§*L*o 1tH<7>«J&iilII 3 3 4t/pLf:^Ol 

ffi 1 0OT E S TH)S&£:|h]#-C£>&o 
[0216] 

7 - KN ASVN BTK^J&^ft&lfcffcW 1 3 0#nl*]|Jg<7>|6j±&|II£ - 1 75 ? -e§ £0 
[0 2 17] 

in 4 0 a ana 4 Hiu^^ioiii 1 -e*&c b cmjbujs&or e F®i&o©f 
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ot, 14 0Sf>14 1 a^ftrttm3 5<7>D-DBrB£^L-Ci3!K [14 (MiaMRflTS- 
SEL# "0" [14 1 iiil^S-f-S E Lt) ? "1" £^ LT v»S G 

[0218] 

« i o ^i&it <b ti, v o n i o o^ifliiteiasa 1 3 $n^»rt^< ^ 

®I*HC STII«12 iJW5e#i5&j£SB 7 OHfco*jt«ii05e##^*SR 6 k 

[02191 

[0 2 2 0] 

H3 8 KTrr-hi ? Mif SEL= "0" HifcO^Ji 1 0«TEST@K 

k , ISth 1 0 i@ <7> * y 7" 0 > ^*#m C ctf^J* $ ti h o 
[0 2 2 1 ] 

fit, m%tt%LS- KNAOT^^ttUtl 3 t:5l^f^flC j 7^/&£*K 
S05c*t*^ ~ KN A, N B OT*Kffilt4 1 0 fl£>£ffcfttt 13, 1 3 Pal S T I 
1 2SW f ffl«3c*t*/- KNAWT^^Sottltl 3 ^^-y- KDLOTJ^ 
S O^fcfllt 1 3fcORt: if&ft . 10MO*^'JV C st i S *l & 0 L t&* 
oT, ^lf^ FflCT U±, ^0(3l)5St?#£C:<>:rt ? -C£&o 
[0 2 2 2 ] 
[13 1] 

CT1=1 OCc+1 OCs t i +5C j+a —(31) 
[0 2 2 3 ] 

[13 9lC7Fl-<fc9K, MifSEL = "1" 0<9TEST[s]i& 

k PiM. 2 m<oti y 7°i) > y§tcc#«*$*L, m^ims - knamn b 

T2fi, JfcO (32) ^"Cif & C k § * o 
[0 2 2 4 ] 
[13 2] 

CT2=2Cc+1 OC j+/3 --(32) 

[ 0 2 2 5] 

REFIUg&Sr/Bv^iHJgfcfi 1 ?,, 
[0 2 2 6] 

n 4 o tc^-r Hi:, a^te-s- s e l = " o " <om&. mn<vj&m 1 ooREFngt 

ICRlli, ^<D(33)^-C#-l»C:k^#-2)o 
[0 2 2 7] 
[13 3] 

CR1=10Cc+a --(33) 

[0 2 2 8] 

[14 1 K^-TJ: 9 fc, IMf SE L= " 1 " ^i^fg 1 0WREF HIKI k 

R2i±, (34) ^-etf & £ k § 4 o 

[0 2 2 9] 
[13 4] 

CR2 = 2Cc+/? ---(34) 
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[0 2 3 0] 

fit, mmvfim i o hiw]*fn l-c, (3i)~-(34)5*;£^£i-&i tie £ *k t^mmm 

13, 13 FflO* y 7°'J >^*Csti**8JS<fc < CI ttfX~£ 2> 0 
[ 0 2 3 1 1 

<mmmm 1 2 > 

H4 2&U f [l 4 3 lii^i^HlOfS 1 2 B CMfflUlSSOT E S TlUj&O 

/6 ? oT. 14 2X^14 3(i-?-^LW[13 2 <7>C - C$rM£-?F LT£> I? , HI 4 2 (±iI#Mf 
fSEL/5 ? "0" <Dm&. HI 4 3 ttjKRflTtS E L# " 1 " O^^^Ltv^ c 
[0 2 3 2 ] 

£*L<boi2uc7F-r <t d mm^wmi 1 ote sTUjs&tcit^ y'i^st iot 

tifc < SOI 1 1 Srffiv»fc^I4o-Ci>4o S O I 1 1 Ji*>'J 3 1 7 . 

n&m%mi sRtfsoimi 9 <r)mmMMi- ti&o l^ot, som 

9 OfEffirtK. ^lOii 1 1 CO T E S TEH&fc t£ffc«i# 1 3XtfSTI«*l 

2 $ *l£ o flfe^W^tJill 3 81^13 9t^L tz^m^m 1 lOTEST0fSt 

|B|«-e*>So 

[ 0 2 3 3 ] 

14 41 HI 4 5tt£O|fcWO£Sifc0>}&J8il 2-eab*CBCMfflEI«&OREFIiIKOWf 

oT« 14 4&U f HU 5ti-e-*i-e*LH3 5<7)D-DifM^^L-Cj3 0 , HI 4 4 f±»4Rte-5 
SEL^ "0" ?>^£\ H4 5liS«fflf SEL# "1" Ol^$-^Ltv^ 0 
[0 2 3 4 ] 

t\ nm^i&m ioREFEKt§»oiji*iLtv^ 0 

[0 2 3 5] 

WT, IIOII 1 2 OC B CMffllUK?rffl^^#S<lOiiJ^ft^^i-^ 0 if, 
TE STIHi&Srffl^fcill^Srff 9o 
[0 2 3 6] 

HI 4 2t:fti^:, liRff SEL= "0" <o»£\ nm<oi&&i kotestsK 

tiro, ioi«*7y^y#icc, 5i©f^§icj, loi^^^'jv^i 
•e # & Q mmmm 1 2 o^#*c j Mt^i^ i 3tsoiu 9 1 ©jmb-c 

[0 2 3 7] 
[ft3 5] 

CT1 = 1 OCc + 1 OCs t i +5C j+a --(35) 
[0 2 3 8] 

H4 z[zm-fio^. «5?ftsEL = "i" nmmmi iotestsk 

, i2f^FfICT2(i, ^0(36)^-et#^> £ t&X~& h 0 
[0 2 3 9] 
[^3 6 ] 

CT2 = 2Cc + 1 OC j+£ •••(36) 

[0 2 4 0] 
[ 0 2 4 1 ] 

H4 4C/Tti^:, smsEL= "o" co^, nm^mmi ooREFnu&fc 
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1 fi, (37) Sit t5 ? T" £ £ o 

[0 2 4 2 ] 
[&3 7] 

CR1 = 10Cc+a -(37) 

[0 2 4 3] 

El 4 5C*tJ:^:, liR^^ S E L = " 1 " tf>»£\ MMOJfm 1 0 <D R E F 0gS t 

rats, 2i®<7)# 7 ^^#*Cc<7)<^7& ? fM$tL^o Lfcj&*o-r\ i2#isiCR2 
(i, #:<&(38)5*;-eft* i So 

[ 0 2 4 4] 
[$C3 8] 

CR2 = 2Cc+/? --(38) 

[0 2 4 5] 

fit, nm<D%m \ otmmzLx, (35) -(38)5$; £ t «t »k *£iMi£ 

13, 1 3 rao * y ^ >; > c st i fcfltjs «t < ?#s «i t ^-e i & 0 

[ 0 2 4 6] 

<mmomm 1 3 > 

H4 61^14 7 (±:©^©^i©i]| 1 3 -Cab* C B C MJB @i&<7> T E STUIl&cD 
BflBWjS^^-f BflSEI"e*So fcfc, ¥MI»it(±H3 2-C^L^«ati:|elM"e^)So L£ 
t5 ? oT, HI 4 6JSLVW4 7 ii^rti^ftim3 2 <9C - C©fM£^ LTiS *K @4 6!il^{| 
fSEL^"0" <D®&. HI4 -7»iaiRff SEL* 1 "1" Oi^^Ltv^, 
[ 0 2 4 7] 

ztihomzTfi-tziiz^ mm^mi 2<dte stm^k^, #sti^i2# 

S&iK^V 1 8 KPJii-fs <t 9 K^lS$*t"Cv»4 *i J l^ot^So i"&*>*>, STIi 
it 1 2 S^Iiilll 1 8t:iot, £*£iftfff3c 1 3 {±^^«l $ a& 0 
[ 0 2 4 8] 

mnmMitm* 2&<7ni4 3x^LtzmM(ofmi 2<DTESTM&tmwx$>2> 0 

[ 0 2 4 9] 

[214 8 5.^1114 9 It^^^mo^m^m 1 3 t** C B CMffliKOR E FiKOlf 
Bfllag*^i-»fiiiBI-C*4o fc*5. spffifllatHBia 5 -e^L^Wat tram-Cab *o Lfe*« 
oT, HI4 8&<7EI4 9 (±-€-*i-€**i|a3 5 OD - DBIfffi*^ LTfc •) , 14 8 lilKit 
SEL# a 0" Oi#£\ @4 9aMifSEL^"l" ^*^LTV^ 0 
[0 2 5 0] 

£*i<btf>0K;jrf «t d fc. SOIil 9£rTK S T I Hit 1 4 j&*Jgjft£*L-Cv»«jflc*Ks 

v>-c, mmofmi 2<DREF®9&tmm<DM&*M.Lx^z 0 

[ 0 2 5 1 ] 

JiTF, $m<DTM\ 3 B CMfflHIS&^fflv^c^SfficoiiJ^ft^l^^-rSo if, 

TE S TEl&SrJfl^fciJS^fcfi^o 
[0 2 5 2 ] 

146 KTjrf J: 9 fc. Mflf SE L= "0" 1 1 <DTE S TlllfS 

SCsti**JI£j£$ftSo L^t, ilr^hflCTKi, #0 (39)5£"CW& £ <h 

[0 2 5 3 ] 
[It3 9] 

CT1 = 1 OCc + 1 OCs t i +5C j+a -(39) 
[0 2 5 4 ] 

hi 4 7 ic^-r «t 9 iiRftsEL= " i " <otg,&. mmmm 1 1 <^te s Tras& 
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[0 2 5 5 ] 
1&4 0] 

CT2=2Cc+1 OC •••(40) 

[ 0 2 5 6 ] 

#:&C. RE F@ttS:fflv»fcai5ES:1f 
[0 2 5 7 ] 

0 4 8 bZTTsirX $ tC, SiRfifS E L= "0" tf>»£\ H*O^S8 1 0 O R E F 0£& t 
ffltlU 1 0l@O# 7 >^iCc«*«$ti^o Lfc^ot, # 1 #,f,fiC R 

[0 2 5 8 ] 
[t4 1 ] 

CR1=10Cc+a •••(41) 

[ 0 2 5 9 ] 

14 Mif SEL= "1" 4>*£\ 0OREF[I]S&£ 

(±. ^o(42)^;-c|fSifc3& , -ci*o 

[0 2 6 0] 
[&4 2] 

CR2 = 2Cc+/5 > •••(42) 

[0 2 6 1 ] 

fit, $m<om& 1 0 fclWI^tc Lt, (39)~-(42)S;£#ft1-S£fcKJ: «K }£iBI*3c 
13, 1 3m<Dii v -?>) ^^$*Csti*J»jRJ: < t^|^„ 
[0 2 6 2 ] 
<Hifc05^S8 1 4 > 

HI 5 1 .lii^WOH'i^SI 1 4t^^CBCMffl@^TE S THI]E&<?5 

i)^X, H5 0^.^115 1 (i-e-tL^tL|H3 2 OC - C»fffi£^ LT43 r> , m 5 0 (±S4Rfe 
fSEL^"0" 0±§-g\ HI 5 1 ttJMROTS E Lt5* " 1" o«^*^LTv^. 
[0 2 6 3] 

zfth^m^-r x^az^ %m<nm&i 3ote sTisg&Kjt^ Mtimi z-fm 

1 3[:iiPN««S$fi4v» 0 ffi©fil±14 6 £0*111 4 7^L/;IlOf«Jl 3 
OTES THIi^t |WI«-e*vZ> 0 
[0 2 6 4 ] 

HI 5 2M0 5 3 &Z(D%-m<Dnifo<7)Mm l 4T?*£CBCMJBIII!{&?>REF|Il&tf>Br 

oT, 15 210*15 3!i-ea^i3 5 O D - D BJfM £?F L <9 > HI 5 2 tiil^fe-^ 
SEL# "0" tf>*£\ HI 5 3 {iS4R^S E Lri s " 1 " <7)^^LT^^„ 
[0 2 6 5] 

£*L<bOHlK7Fl-«fc o ^lOfSgHOREFiRtt, Il^ii 1 3 <0 R E F HI 

[0 2 6 6 ] 

TESTEIKSrfflv^illJgSrff do 
[0 2 6 7 ] 
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HI 5 0 K^l"* 9 K> I^SEL = "0" <D®&, fkM^fm 1 10TEST[eIS& 
1 01S<7># -y 7'J ^^fiCc, 1 0l@O# y "/'J >^#»Csti# ? SJ&£fr£o 
L#>U Jm^l 3 (iv^-ftLO-^Mt i> PN^lif)SH4v^A«^iC j (±f^ 

[ 0 2 6 8 ] 
[We 4 3 ] 

CT1 = 1 OCc+1 OCs t i +a -"(43) 

[ 0 2 6 9] 

n 5 1 \z7r,-t x 9 imsE l = " i - (7)J#^-, mmoitm 1 1 e s thiss 

SC j li5&jKS*L&V\> LrtuPoT, $2 f"^ h^lCT 2 ti. (44)5£-C#£ £ t 
■ei -So 

[ 0 2 7 0] 
[&4 4] 

CT2 = 2Cc+/? --(44) 

[0 2 7 1 ] 

RE FlUj&^ffl^flJ^lfdo 
[0 2 7 2] 

H 5 2 tC^-T «t "9 il^I^S EL- "0" <7)±§-£\ HJftO^&i 1 0 O R E F [US& <h 

i oi(o*^'j > ymm cc©*« $ » Lt#oT, $ 1 w.^fi c r 

[0 2 7 3] 
[14 5] 

CR1=10Cc+a •••(45) 

[ 0 2 7 4 ] 

H 5 3 IZTF-fX 7 S E L= " 1 " iiOfi 1 0©REF HISS £ 

ci, #:<a(46)5£-eW& - t75 ? -c§ £ 0 

[0 2 7 5] 
[14 6] 

CR2 = 2Cc+/? --(46) 

[0 2 7 6] 

13, 1 3 m<F>1i ? 7°') ^MCsti&flUKJ: <t#& £ 
[ 0 2 7 7 ] 

(44) ^ (46) * 4: i±^<H 4OREF0?Si:i5 
'SljeJt^y - KNB *«*1/^;h:1^LT &4BT<b5:l^{±& v> 0 H 3 

5 X-mLtz h y >A y 7 ¥- V 4 6 , 4 71^ 4 8^C^^^ @E&*iJ& 

[ 0 2 7 8 ] 

<mmmm 1 5 > 

@54 \t$Z<r>$&m<D$kM<0 : !&1& 1 5 (7)C B CMffi0SS<7)T E S T 0JJ&<7) [IIf&*Sj£ £*g5$ 
fitJU^-Tlfe^lllT^^o HI 5 5 (id 5 4 O E - E mM(OmMm^7^^Mmxhi> o 
[ 0 2 7 9] 
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[0 2 8 0] 

mfc&MM&iMS T (154 TMi^PMfltii^TF LT^& 0 ) tt, v 'J 3 1 0 £5B 

A $ ^> ^'frfflHC&^Oteifcfcitt 1 5 A $ *U tefc^i* 1 5 A (DM 31 S: B8^ S 

T I M 1 2 A^jSStU S T I mat 1 2 AOja52«rH^«;Mlirt l 5 Brt*^j£$*t 

, mmm 1 sB^aci^sTi «j* 1 2 b $ ti z> 0 

[ 0 2 8 1 ] 

em fc Lxmm-fzmfcftgLS - vuAitmmM 1 5 Atc^t-cit ^isncw/^E 

BtK£MLTjo 0 , $£ffcft&l 5 A t n > ^ ^ f * - ;i/ 6 6 L t It fi^lCii $ ti^, 

o s^ii t Lxmt-r^m^n^y -knb f±^fiM 1 5 b <d 3 ao±^^#irr^« 

S*U «jS©3>^^ h 6 6 Sr^LT*£*«i« 1 5 BtTOCg^JtiSo 

[0 2 8 2 ] 

t£iftMl 5 AOMlSKtiL A, KiHfi^ 1 5A<OllIliSA, J£iHHlU 5 

b (vmmrfmm s b -e& & 1 1- & <, 

[0 2 8 3] 

15 5t:^ti?i:> 8PJ 7 — F N A , N B ffl iZ 2 o <D ii y yj > C 

J&£;M, KfHIitl 5 Afcligs^Sac j a^M^tu £1&£iftl 5BCIiS^tC 
j b 7&*Sj££*l£o 4 fc, S T I M 1 2 A «:lfeA,rtft£tt*tt 1 5 A, 1 5 BM»c* y 
>j > C st i 75 ? fM StiSo 

[ 0 2 8 4 ] 

El 5 6 fi-O^cO^Mcof^ 1 5 B CMffl@&OR E F@&<a@&«)££^jS;tf; 
K^i"gJiMBI-C**o H5 5 (±11 5 6 0F-FBffMO»f®*!*j§K<>*I^i"&o 
[0 2 8 5] 

SJ^1W8R (EI 5 6-C»i¥iB#ji*^LTv*So ) ti> ifJ^iffMlfl 8 T t 

at^JA i 5C©ia^i^sT i i 2 cri^j&stu s t i ts^ 1 2 co/iia^ia 

1 5 Dt!> ? ?£$:£*u fiftlilE 1 5 D OjlOiSi-Ill A/"C S T I WM 1 2 Drt*^j£ 

$ tl&o 

[0 2 8 6 ] 

mfctt%.y - vNAitmmm 1 5 c K^tT^ffimw^if^^ML-cis 19 . & 
mmmi 5ct^y?? b*-^6 $*frLxw.%mzmm.ztiz>o m^wm;- knb 

till 1 5 BtS^Wi:g|6§Wo 
[0 2 8 7 ] 

^ - r% letfcfttt 1 5 c o^52«ti l c > sti!i« 1 5 c <z>m»f± s c , fflsmm 1 5 

[0 2 8 8] 

5 c co s c (ijmuft i 5 a ©st s a i •) /h $ < ffM $ &tfe£& 1 5 d ©i« 

[0 2 8 9 ] 

TE STHS&fcfliwfcffliJ^&fi^o iit% S^SIC j a, I^tlC j b tiifMiffifi 
[0 2 9 0 ] 

S4R^SEL = "0" 0^§£\ mim%LJ — KNA, NB^t:*^'J>^ICc 

$ ffitfctttt 1 5 a ci^gi c j a $ *i, wnmoL 1 5 a , isbhc 

[0 2 9 1 ] 
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[»4 7] 

CT1=Cc+Cs t i XLA+C j aXSA+a •••(47) 
[ 0 2 9 2 ] 

Mif sel= "i" <Dm&. mi^n^y -kna, NB«»§wfc**7r 

'J ^SfiCctiJ&JjK 3*1.1% railitl 5A&<71 5Bi:ffl?*lSmC j aXD t 

^$*i^o Lfc^ot, i2f^hiiCT2(i, (48)5fc-Cf»& i fc § £ c 
[ 0 2 9 3 ] 
[St 4 8] 

CT2=C j aXSA+C j bXSB+£ •••(48) 
[0 2 9 4 ] 

[0 2 9 5 ] 

M1Rm^SEL = "0" OJt^-, TE S T®&<DWi-&t mmz, A^'J^^ICc 
*oi^§iatM§*i4, Lfc^ot, *i#ISiCRitt, *tf>(49)5*;-ef»S£ 

[ 0 2 9 6 ] 
[» 4 9 ] 

CR 1=Cc+Cs t i XLC+C j aXSC+a •••(49) 
[0 2 9 7 ] 

«Hi-3-sEL = "i" <om&. te sTmmtmm, i^ic j ai^i^tc 

, $ 2 #as#i CR2ii, ^cd (50) ^tif & £ t *«T? § & 0 
[ 0 2 9 8 ] 
[ife 5 0 ] 

CR2=C j aXSC+C j bXSD+/? -(50) 

[ 0 2 9 9 ] 

-f LT> HIOIFJ 1 0 fcl^tfcfcLT, (47)~(50)S;fc*PM£-r*£fcK«S !K 
1 5 A, 15 BWtf)* y >^#SCsti^ffiJSi <f4it#tU, 
[0 3 0 0] 

ilOfl 1 «95e*t&y- KNA, NBomM? Wit 

mMommz^mirz> - 1 kj: <9 > >^mc sua c^ste-Mc j a, c j b 

[ 0 3 0 1 ] 

Csti^m^fiCj a, Cj b ^iJJ^-r^c: <t^ ? -e^ ^>o 

[0 3 0 2] 

<^m<Dmm 1 6 > 

H5 7l±i^©Ii«l 6<7)CBCMfflHlS&WTEST|IIg&co[lIg&«^*tl^: 
^tC^-rife^HT'^-So HI 5 8 l±@5 7 0G-Gra<7>!ffWii££^-rMH-C&£o 
[0 3 0 3] 

iBjHH^-fJ: HI 5 4 Stfia 5 5 tit^lOii 1 5WT E S THIg&t Jt^7t*§ 

. M TsMWKm U 8 T 75 ? i!iJ IsMWftmU 9Ti:il^c^ t5 ? M * £ „ 
[ 0 3 0 4 ] 

«3eM^*»9T (H5 7-C(±¥t5«it^^LTv^ 0 ) t±, *£ikfli£ 1 5A±i:S 
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[0 3 0 5] 

fit, «(5e*N&/- KNAIiy- Mi2 8tny^^ h*-^6 6 ^jMTl^K 
MM£;K£o Lfc^oT, y- MS2 8 UTO^tHJUt 1 5 ACIig^IC j a "C 
(±& < , r- h^SCga^?FM$tiSo 1lH^)|#ij6:f±^M<7)?F^ 1 5 OilJ^fiffMSR 8 T 

tmmx$>z>tz&. mwzi§m-fz, 0 

[0 3 0 6] 

m 5 9 nzo^momM^Wi i 6 coc b cMfflms&oR e Fds&oiiis&ti^^^^e-) 

^^1"I^BJ!ll^^So HI 5 8 Itm 5 9 OH-HllfM^ffifMfSJlt^^ffl^l-So 
[0 3 0 7] 

iBiJ^fiffMSr^ 9 R m 5 9 -eii^pBffiJ^^^LT^So ) (±, tfctfefcfcfc 1 5C±^ii 
h^li^2 9 ^Lty- MI2 8 ^iSLTv^ 0 f LT, 8!!l5e*|-&y- 

X, Y- Hg2 SHTO^IIltl 5 Ci:(JM§f C j at1J^<. y- l^iCga 
[0 3 0 8] 

TE STIUj^^fflv^cliJ^^^f 9o ^- ^SCga{±ifM£ffi«^7t: *) O^fiS:^: 

iltv^o wi<D&mizmiM<7)ifm 1 5hi5]#-c&So 

[0 3 0 9] 

il^jf S E L = " 0 " <0&£\ ilj;e*til 7-KNA, N B Rf] iZ ij y rf 'J > C c 

T^ffM $ a. KIRfttt 1 5 A \zY— h §S C ga^lS $ *U *£tfe^i£ 1 5 A , 1 5 B M £ 
* 7° V > y#fi C st i tf ? 0J& $ iiS o 4 fc, IsJi&fcffM-*- S ESI^I&M^ft « t> ff^E 

[0 3 10] 
[»5 1] 

CT1=Cc+Cs t iXLA+CgaXSA+a: •••(51) 
[0311] 

IM^SEL = "1" <D®&, Ml&i^y- FN A, NBW56*ffi#fr$*L4fc** y ^ 
>^aCc(ifM$tt-f . *£tk««l 5AM1 5 B iz^timr- I ^SCga&tf 

J&$*L&o Lt#oT, i2f^hfiCT2(^ #C<59(52):£-C#£ i fc^tlSo 
[0 3 12] 
[15 2] 

CT2=CgaXSA+C j bXSB+/? -(52) 

[0 3 13] 

R E F@K£/Bv*fcjlB5£*:*T 
[0314] 

Mif SEL= "0" <7)^£\ TE ST0g&<7)^t[WI#H, *?7*'J>/|iCc 

[0 3 15] 
lit53] 

CR 1=Cc+Cs t i XLC+Cg aXSC+a --(53) 
[0 3 16] 
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il^f-^-SEL = "1" <Dt§&, TEST EISS t |hJ$£„ y- h$iCgaRtF»^#tC 
j b7&*5IMS*i*o Plt/!(>MH4. L/:^oT, *2#SSiCR2tt 

, &0(54)5£-C#££ fcTF-C 1 ^ £ 0 
[0317] 
[St 5 4 ] 

CR2=Cg aXSC+C j bXSD+/? ---(54) 
[0 3 181 

f lt, -mmvyfmi otnmzLx, (5i)M54)5$;fc»is-rs£i:fc:j: mmm 

1 5 A, 1 5 BP^CO* y > ^SCst i £*SJS «t < - 7& ? T*§ £ 0 
[0 3 19] 

£«>J:9K, il^)iil6tiJ, ill 7£tt1&. J — FNA, NBOncftm^tS 
[0 3 2 0] 

%1fo<OW& 1 5 l&Xf%m<OW&. 1 6 t?fflV^ft£fk«« 1 5 AM 1 5 COJSSIt 
LA, LCMJ£f£Ml 5 A- 1 5 D^MS A~ S DI±Kfr#©*BIK .fcoTffiftfc 

[0 3 2 1 ] 

<mm<vfm 1 7 > 

fLTV^ 0 OPC (Optical Proximity Corrrect ion: jt^iSSMiE) ^CMP ( 

Chemical Mechanical Polishing)**, S£llif^t$i:ifft £ ElflO fcf -y 

<7)(f fbo£ t^fcio 
[0 3 2 2 ] 

Lt#oT, E*i»jS/H^**±^*iiPii:E*ur?fc> tt±**«j oE»«*>¥$rt6K 

EiH^^-^'fiS^tt^'btL^o ±f5^^^±-et±|^ CKH^^-XT^ , ffc_h 

<7)E*H*^-* (BMg-f-SEflUWOBJfiB) OWttCEIliiSWa ft* o EH 
SffittEfcttfcitfll-f So Ei»#^MK«-LT^EW-C**|B[«|IIIEIR#* (09 

xj£. If 1 > ^^E*ti«t4* 1 > ^/I'fiilkOBoSI) tt. E*W*-*KRJt 
^!li-So LfcjFoT", TEG (Test Element Group) £f.!l;E LTt* h tl& E^Sfit^E 

[0 3 2 3 ] 

L P E (Layout Parameter Extraction) y-)V\ZX, V 4 T V Y il> h Y 7 > V 7. 9 ^<D 

ft tz E^t mm) * EH IB* if$C)SCT EHSift^ EH#fi * tUH" * #<0i** £ ± 

Ett EI&Mfl * *^ £ * tt±rt ? 0 O EHl* ^ ~ * * ^ tr Etilflt ft t*4o 

[0 3 2 4 ] 

£*Lib<aEi»«ja£fflffi-f StfcSlMf&i: L-T, *Ej»kT f ^*E*IB* 5fr 
&tTE>Slflfc®£ffr£U -e^tt/fM* S EM (Scanning Electron Microscope) >9 > 

&ESUSi§ ^dimension fcfflffl-r * - t W^tLT v>£ 0 L^L&^'b, E«ft£ 

i$C«^*l£IJf®SEM^K^<bi;i> <MitiX*£%:^fflm&$>2>o ms-is. %\*9 

)Um~?lZ, &.&Mi!i s MfflttiltZ J ) feotv^, 7^>x-7y7 7^X(line edge roughness 
) tmxtiZ&£.i!>' s &bti. E*fttf>»BfKJ:ot\ Ei»#B^i*o E«MB^>¥*&«*#1! 

i/N±]S^'bSSSLTEHi|iS^ S EMfgi^itlit^^ E&3gf±S EMOi^l 
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f^^J: Vmtlr&fztb, L P ET-g*$ti£ffiJt^EH#fi£^x.£fc^OEHtf§£ffitti 
-T £ - t (±, S E MT-ti^HSil-e^^) i: fflm*tf& o /: D 
[ 0 3 2 5] 

E*M:OW#«:WS1-*, »K&v»#fcj&*fiE3fcl±ilJ&»ofc„ JiTT^^^I^fl 
7 OEl!|fttoM^ft(i> ±EW«J& fc«*T flr $ E&#* t E&J&tfcO 

[ 0 3 2 6] 

123 -e^L/cilOii 6 OEj»#ttO»*f^feli, ^«E*«rilftj»*lt-r*ilftl»W 

> E*SU£#t £ £ £ ilj J£ T * i t K «£ V) , J: 19 M & EttT&tt «5e "T fll K: L EH#t£ 

[ 0 3 2 7 ] 

in 6 o itmtfofoxm 1 7 c b cMftoaisgwjfefc **aoj£«SL^tfEffi*75-riii 
ifhti, i o 3 i±*<buiz%&Mft 1 03R^t l, t*i^<Dmmt 

* r/i«cl*»l 0 3Mi:J:oti)SSft4, 
[ 0 3 2 8] 

EHUfiift^- > l 0 3 <im 2 i -e^L^y - kn i •e7F2tifc&& O^oEst) 

wjEc'-r^Eaistt^^-^^So ^stti^7->i o 3 oE*«fiLoa(56»i, be 

[ 0 3 2 9] 

0 3 RfiffliJ^fflE^^-^ 1 0 7W5-^-> 1 0 8, 1 0 9 J: 0 fit $c £ *l & o 
[0 3 3 0] 

fflfeM&&L'*9-> 10 7(i, ^7 ya«3 1 0 3 MOEttSClt^+M^Set 

&o ^lt, ajgfflEai^^-v i o 7ii, mm-r&tto* r/awsti o 3Mt 

*$Cfl9tc»«g$fL-5o > r/a«l 0 3MttE**Bfcil!l5£JflEi*'**-> 107^) 
E*M6 iH § < ^iS-f SiiKiO, > y v i #iEH§& 1 0 3 M ©«Sirtit4«Sg 

ffiEH^?-> 1 0 7 fcJfc^T+fr&ft-? ffi#tifl!l5e*Nfct LTM-^L^v^ 

iM5cffl * - > 1 0 7 £>iH5e»j££|pJ_t - fcjPT&So 
[0 3 3 1 ] 

^?-;^->io8, 109 tiausfflEaft/** - > i o 7so r iea«^^ - 

> 1 0 8 JifflUefflEIR^^-^ 1 0 7 0JSi2KEfi£*L, 1 0 9 tilij^ffi 

1 0 7tf>KtHIK^JftS*i&o 

[ 0 3 3 2 ] 

CORI, »I5£/B 1 0 7f±, ajjeffiSL^ft-eabiEaHtSWl, EiKUBWL 

, e»* ^-^wss yietifw h « , m ftMmxm 2 -era v *tz ; - f n 1 <o eh t 

FN 1 i:^ffi^«ii^«iJ^fflE^-?^-> 1 0 7 t LT||?re »I5£S*^JS« 
2 <7> / — FN 1 OE«H:»# L tz&fflmLifi^lfo ttzh 0 
[0 3 3 3] 

16 2 ttffl|jeM^JK«2 Kislt* CMP yn-b^tcf^dM^ttO^? -/^->£ttc 
1-ffc93E|-C**o :oCMP^5-^-vl 0 4 fil^ftf 2 ose^/^ - > W 

[0 3 3 4 ] 
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111 6 3 It * y v a. #tB£H3B .1 0 3 M K*5 tt & ^ ? v -a #E>&'* 0 5 £ 7K"t"IftEP3 

* o * y vitE*^ * - > i 0 5 0E»0iS«spJ±SlSg#*^lS« 2 o CMPf 

5 -y^^-><^0^t lelfSj^lc^^, J: ? KSajeSftao 0621?f LfcCMP 
^ 5 - > 1 0 4 £>&BEj£ 1 0 4 p (Dmktf 2X2 m) (DiE^BVtX\ 3 . 5 ,« 
m fcf -7 "CaB*^>WW** 3 2 % i: ta & * y *sx.#M1SL'* ^->10 5^> flili 
„ m. 6 fi mRVm 4 M m~Cl ju mfi©M-CilttS t E*Sl<E>WSt3w4 3 1 % t ~f h ^ t 

-2) o 

[0 3 3 5] 

$ <b t « nmofm 6 ©@ 2 0 -e^ t fcws&Mjg/fcSB 2 - fn 2 
oitffij^/^ - ^oeawsift'** - > 1 0 3 K**i&i-stfciiw«ii, / - kn 1 c*tt 

6 7 — K N 2 1-N2 50ttllS«i:*Lv>o fLT, fgl ~& 5 OWJJjb&fifc'** - > IJ 

- KN 2 1~~N2 5 ^SS^i:^ifift^-efM$tL^> 0 
[0 3 3 6 ] 

«-|6l±$-fr-5ii:75 f T§*o * 1 ~^5^ffi6bS^^->^ISttft^^Jf^-fi, ® 

tfcffl5£ffiJ£t±&5HrF fJJ^^f^SB^V - KN 1 OE«|i:«iJ5effi©L^#3&^ D 

> l 0 3 < t i>^»btf*$k<DmifeZ5kW-fZ> £ £: £o 

[0 3 3 7 ] 

16 4li»Iil 7 i: i *E»!fiFttOii|ff*ife4:*t 70-ft-h-C** 0 ft*5 
, 02 l^LfcW5£fF*^J£*&2 140 2 0 f i L/:»ii 6 (OC B CM0KI:ffl^ 

[0 3 3 8] 

|bJ[3£#b?.LT, ?7S2 KV-KN1, y - KN 2 1 ~N 2 5 <7>E*fff^l7C 
fc£Ei»rafc:fe*taE«fflffifi*:#tr) , / - KN 1 , y- KN2 1 Bf ©±T©EIi 
fl^I16 7«I)?> ««16 7Q (Jt) Mm»O f E^ff^'S-tfE^#tt^^-r 
5, i2 l f (±, Igi^i 6 7 i:LT/TL-c^S^, jHHrliEM F^-e^ft 

[0 3 3 9 ] 

^-tlgff-T^ifctwJ: *K 7- KN 1 tS- KN2 1 ~-N2 5 t<Dffl<Dfi vfV > 
Ccl ~Cc5&tfV- KN 1 (7)Se*tJS^^#^iUJ-e^i6^o 
[0 3 4 0] 

-77. 77S 2 3-Cti. HI 2 1 XtH L ^iBiJS#*?f^f|5 2 t L£H 

m<oi$m 6ocBCMfflw^ffl^t> mmmm 6 -era l £ «t 9 k # y ■/ v > 

C c 1 - C c 5 ^^iBJjT*i6 & o 
[0 3 4 1 ] 

xf7 7'S2 4m @6 0 xff. l tzw.mMtif* ?->io3 (omnm. ^et^^> 

Kelvin^ (lig^S) £ffl^T||fIiJ1-&o 
[0 3 4 2] 

Lt, Xf? 7°S 2 5 tC;fe>^T. XT77S2 2 TWc* y 7 'J >^iCcl ~~Cc 
5<7)v5^1x-v 3 >>fjti:, 7f 77S23 xntz* y 7* 'J >^fiCc 1 ~~ Cc 5 0|S|?fJ 

is t £ itm (m 1 ^it^c) t^^tit:, ^7--y^s2 2 xmtzw.mk$L<v -> 5 ^ p - -> 

[0 3 4 3 ] 
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[0 3 4 4 1 

Xt'^S2 6 fc*5V*T, JtT«>EMIHOilftfMi 6 7 OlUSVIHf, EMJP* 
[0 3 4 5] 

* x y 7° S 2 5 -C-ifcTmtB $n4tt', ^t^S2 1, S 2 2 , S25, S 
2 6 £#.^11-0 ^f7 7 s S2 3, S 2 4 (i-HIO^iaij-c^v^ 

[0 3 4 6 ] 

x> y- KN 1 <0E»OEMi*O*§J£te*iE«*fcf§3£ iS© 
[0 3 4 7] 

[0 3 4 8] 

136 51±HI6 4^)Xf 7 7"S 2 6 O^H^a<7)— W^t70-ft- K**Jo JAT 
[ 0 3 4 9] 

Xf ';7°S 3 1 ICisv^T, ^^ft®^<7)— fit^-SBox-Behnken design (BBD) <h Centra 
1 Composite Factorial (CCF) design <hJK* (i-^TOH^^TKSO) i®.fr&t>-£t:& 

TMMi 1-1,0, 11 <D3Am~C- i> > 1-2, -1, 0, 1, 2| <D5frm"C i> . 1-3, -2, -1, 0, 1, 2, 31 07** 

xi>mt>^^ 0 ykmwutMfczn&^o frmo&ntfrfc'e*)*). mfttuwt (Desig 

n Manual) HE*t£*LT^&tt"T?*<&o ^MfUi, Stt-tti s| bOf tl«:«to ^JiKtj- 

Uv^o «xtf, 5**1-2,-1,0, 1,2| K*JV>"C, 1 7ki|IC>^i{j^£5% fc t , -2(i-l 
0%, -lfi-5%. 0i±0%, +lf±+5X, +2ti+10%^ffi^i"4 o 
[0 3 5 0] 

@6 6li, EMS<alWffi*SI*WK^Lfc8ftWISt?**o 11 6 6 tc^f «t d U . TU 

mm 1 1 7±nifeitMi 16-11 ltfmizwmzti, mmmi 1 i±i:±f>igi 2 0 

7&*J&j£S*l*o EM 1 1 SUmmmi l SrtfciffltoEMjPTaBJ: «3J2;<**t— 

n*o emi 1 s<D±$Mf s mmmi 1 2csLrv^ 0 

[ 0 3 5 1 ] 

k-j7> 19 liEii 1 1 8 (DnmRz/mm^md «t -) ^«§i 1 1 3 so' 1 
1 4i*H;ft^&$tL&o M'j7>^^n 1 9 ^±M^^ii 1 1 2ksu j&m^m^m 

1 1 5 CiLtv^o 
[ 0 3 5 2] 

1 : 1 1 1 (owm, mmmmv 2 : mmm 1 1 2 <vmm. «iv 3 : *&*t m 1 
1 3 oiif, &mmmv a : 1 1 4 (oin, ^#m»v 5 : mm 1 1 5 ©if, 
^itfliff v 6 : mmm 1 1 6 ©mi?, emv 7 : em 1 1 8 «>em. eii*^-* 

v 8 : EM 118, 11 8©±OT©^^-^, T ^ *;HgEPV 9 : /<u 

JB 1 1 9 OH)?. ^-/N°_^v 1 0 I EM 1 1 8<r>J&ffifrt>±mKfrVX&tf&mm<Z> 
[ 0 3 5 3 ] 

EMiifcSES-f SHiF-fcii, EM, Eftlff^lii:* 
> E^f-^-A> ^^^^^If^ #*ytW¥«»St*3p (Jt»*sp) t5**4o 

fti^H^SrV 1 ~V 1 0 tSIt^o 
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[0 3 5 4 ] 

2 HioV^T, [16 6 HtfL/c 1 OOli^V 1 -V 1 0 £^ft®iS^oT^Ib£«o 
[ 0 3 5 5] 

06 7lt 3*^ 1 0 HT-OBox-Behnken design J; &^^ft®fS£^i~j$!.E£III]"C 
hho H16 7^L tz^mtfM^X f- y -f S 3 2 -CJB <b 0 
[ 0 3 5 6] 

i &m<v^mm zmt-rzt^ mz. «r , n 6 7 on&tt-iiji-e^ l fcESMffct 1 -cti 

, HT- V 1 t V 2 /^f£tHI^ <b O-f n^-10%OJ? $ -C* •) . H^V3, V4, V6, V8, V9, V10**» 
fMSOt tX*& *) . aT-V5tV7^BSft'H^?>oT tt-l0%Off$-e^>^o £-E*tfilii£ll^ 

- v a ^-ewt^-f & 0 

[0 3 5 7] 

o^fc, 7 7°S 3 3 icjov^-c, &E*«*iiH : ?'*5l»fc Lt, «F£S= t 
£-$-x.&j£^ffiMM$C (Response Surface Function; RSF) Z>fcibZ>o WLl£^ 

mmm$c* 2 &&m$:x*mm.-t z t ^ or*>(55)5fc"r#x.fc*iSo 

[ 0 3 5 8] 
[Ik 5 5] 

n n 

RSF = ao+I ( a i x i+a ; jx O +1 (auXiXj) -"(55) 

i =1 i < j 

[0 3 5 9] 

fcrtfU ao...,ai ,-aij. ..tt, l£«rl»ffilM8[<0«Sc. xi , xj JitfctHtt'C&t&'fb 

JjH^iU? Vl,V2.V5,V6KH^*H?-fcEiR*^-*KH^*H^V8f±, m»-ffcLfctt<*>« 
KSrfflv^o fifc*,, ^It^^-etl-rtL, Dl,D2,D5,D6,D8i:i)-£ 4:, xi=Dl/Vl, 
X2-D2/V2, x 5 = D5/V5, x 6 = D6/V6, xs = D8/V8 ht£%> 0 
[0 3 6 0] 

»Mt3Hi-*H : ?-v3,v4»i#a*cftife"t4o f£tHi£^n-r*u D3,D4h-r^>t 

, x 3 = V3/D3, x4=V4/D4tl>5„ £*Ui, fflgra<7>E>£lS*5& s EiSUg|JP(«V3 
+V4 ) iC JfcfRJ 1" * <b "C * * o 
[0 3 6 1 ] 

HTSrimr^ja^bLT^Tt^^jt^T, r s Fcommtf&^z ttmwiMKtabti 

[0 3 6 2] 

R S F<DfcMalt. &nmm&!<ZttLX, Ett&tt. £>£v*t±, EilR»fitO*>5 a 1^- 
0> iCl-eti, #!lx_(£\ ^i$Lft^:/KI*y£ (Modified Levenberg-Marquardtft) Sr'ffiffl L 
[0 3 6 3] 

o|*c, 7r7yS3 4i:^^t, E^S^tE^K^lS^fflBMicR S FO^aic 
, -etL-e'tLCDE^Sit^^LT, CBCMftK«fc£&i|&§*0^$!HtD 1 6 h M^-y£ 
iSE^ttO^fHfiD 1 7HiT, M#£l3l$Kffifc1-Eigl«iiB ; J : Vl~-Vl()£8§ 
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& o 

[0 3 6 4 1 

itx>y^i;Ltli, ^cD^ftT^^OXA&^xJfJ; < , 0iRti\ Simulated 
Annealing (y? aP-f^ 7 K T--'J ^^r) ^Genetic Algorithm (mfctftT =f>) 
XA) ^ILT^So 
[0 3 6 5] 

fit, x f y y s 3 5 tc & ^ x , se^ffi^tffi t smmmm zmmz m tz -r E&fgs a 

TVl-VlOfc-JgLTfflltfJ -*-£«, 
[0 3 6 6] 

tt&oEM l r#^-r * n , mm<7)^ 9 - > t E&flntfl^ £ — & t r 

[0 3 6 7] 

116 8 iiii^l-^SS^^x^^^-ri^B^ll-e^^o RHK^t «t 9 2^<7)#J1E*£. 
12 1, 12 2 7&*Ei8l*^-*WSHffi&J3i/>T^j£$*iTV>£o £«Ei&l 2 2 OE& 

16]) £WK mH^pt-r^t, #tf>(56)5*;-C#x.fc;Jt*o 
[0 3 6 8] 
[«C5 6] 

R = fl WLXWH ... (56) 

[0 3 6 9 ] 
[0 3 7 0] 

E»*4tlo 9 ^tEW4HillE«§tC li, If c 1 1rZ> t , ^0(5 

[ 0 3 7 1 ] 
[» 5 7] 

c = £ wh^o. ... (57) 

[ 0 3 7 2] 
[0 3 7 3] 

E«§iCli, EfcflfcSH^WL, WH, WScD^, EHSWLt:^LT/;ltW 
fc<. E*«WLO«ia3H!JK**3K< £*U±, E4ft#d^»t*»fc«ifflL3fcE*MI*ift* 

ffl ^ r mmw.tii £ tm-f & t „ <o E^set * -r & a*® < * * - 1 £ l t 

[ 0 3 7 4 ] 

£U*»JK^<^^o £*U±, EaiStt^flt^^tttB L/iE^S^t^ffl^TE^M^ft^ 
i-S fc, ^«0?>Ei»§*£Wii^*tt*a*fl£< t «L0^ 0 

[0 3 7 5 ] 

Lfcj&*o"C\ Ei&filiiSTWL. WH, WS<0£T*i»j£J: <«lffi-r*fc*i. EHUgJft 
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[0 3 7 6 ] 

^±<Dmm<Djfm 1 7 tzjoV^T. v n >2M£?>ft:b *9 KS0I (Silicon On Insulator) 
SON (Silicon On Nothing) ^K, GaN^K, GaAs^> InP^^O-ft^^* # 

[0 3 7 7 ] 

<mm<Djfm i s > 
mm 

¥^V£^J-<VWfflik^i¥.\,^ [Hjf&v 5 1<-9<D— o-C&& SPICE (Simulation Pr 
ogram with Intergrated Circuit Emphasis) Tffl S P I C E ->< 7 > - 9 <D A CftlEfit 

ftti^lil (^l<7)ffi#SH) h7>y^^it (SttflM. Y- h > ny*9 

hfm%?) (Dmmufrh<D-rn (-?x9 <Dmto-kt>^irti^ts) \,z x hWMmm<r>mx ( 

[ 0 3 7 8] 

w^^^^^se^i (^^se^ra^fi, ^ y 9 9 v -%mw.m^m, ^y 9 9 

[ 0 3 7 9 ] 

$!l x. {i90nm<75 y~ 9 9 u v1iHt"e(i> -fe ^VW&lffoh K i> fcfr-f & ^\ 20~~50%<7)*iJ^£ 
[0 3 8 0] 

lf:f7>yX^iW:riLTIi, lEitKliBrffi S EMCJ: SWIR^St?**^ * 
[0 3 8 1 ] 

S P I C E^7> -^<7)AC^IEt?{i, — H&tfJKV >?**v 5rffl^tf(7)|Hli 
^Kl"f>«^§f, (B) KW-k;!' K W >fc£*-fe^y- h«:«*E«l§* (^«E 

?y9 9 h-^m&m$^m. ? v-r- vmm*) > (O nffi-t^r 

- F it© 3 liwf 4f IMf^^ -(B) <50W^#*fi±IHH 1 *>MKHK, 
(A) . (C) 0#^Mti±E»2 0Ba*5?H^><rJt(&-r&o (A) , (B) , (C) <D 

3aa*<F*M*fl-*LTajeL*<r<>, (a) , (b) > (o wh-^^m 

-tx^ (SPICE/LPE (Layout Parameter Extraction) ) t WBMfiZ <om.&<r>~? tlM^$> & 

A C f£fE Zffizt j&nrMB-c* £ o 
[0 3 8 2] 

mm^jfm 1 8<ocBCMi 0s&) 

HI 6 9 UZ\<D3kW<7>mM<Ofim 1 8T~&&CBCMffiIIg&£^-f III«&l2|-e£>&o |bJ0K 
HJSOff^U 8^)CBCMffl@§(iPMOS F7>yX^MP2 tNMOS 

h7>^^MN2fcoKi/'f ^woss^p i k ~>i/-* u yy%ffi 

U 1 5 OTOJii^o 
[0 3 8 3] 

■J > 9'%mU 1 5 OliPMO S h7>y^^MP5OTM0S h7>yX^MN 5 i: 
i^iJflO'f y;<-9 PMO S h 7 y s J7s 9 UP 6 StfNMOS YyyV9,9M 

[0 3 8 4 ] 

PMO S h7>y^^MP 5<7)V-^Wy- h K 1 5 1 Km^iftKgMSS *u 

NMO S h 7>y^^MN 5 <D V — ARtFY— h t±/<3' K 5 5 ^iM^tt&o PMO S h 
y yi/A9MP 5 S^'NMO S h7>^^MN5©Kl"f XWOSH^P 1 HiPMOS 
1>7>'^^MP 6S.^'NMOS F7>y7,^MN6©W- hS?T**5S?P 1 2 
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lZ&9LZtl^ PMOS ^^y^?MP60V-^l^7 Fl 5 lt:|S$tl, NMOS 
h y > *MN 6 OV-7li^ y K 5 5 $ *i4o y K 1 5 1 ICti^SNW (H 

ItfiV d d icm^) ^#-^$ti^>o ifc, 'iy Kl 5 1 Oftfr OK^y K5 1 &ffiv>S 

t & -C § * o 

[0 3 8 5] 

PMO Sh7>^?MPl Sth'MP 2 , NMO S b 7>y^^MN 1 MN 
2li, A?K5 1- 5 6, mylft 6 1, 6 2f(±@lt/TL tzMM^Ifm l^CBCMffl 

(i6 9ti±ll^f) 75*#BiLTv>So 
[0 3 8 6] 

U > /ftf « 1 5 0 li±a L 3 (A) , (B) , (C) 1emi£tZ>tz 

[0 3 8 7] 

h5>y^^MP5 <7)^- h f±/N°y Kl 5 1 nm^mfiV d d K@5e£*U NMOS Y? 
yy'X^MN 5 or- Hi^7 K5 5 K J: oTgJfeS&KS^S^So 
[0 3 8 8 ] 

U;i s oT, NMOS b 9 > * MN 5 K«E;ft*WaE I N 5 fi 0 - * ^£J^siL*i-f 

N nsc^n "o" t^^-r-t^-ei^o 

[0 3 8 9 ] 

-yj\ «(±PMOS h7>v7>^MP 5OTMOS h7>y^^MN5^- h£ 
d d M-fc>±^&|^ PMO S h 7>y'X^MP 5OTMO S h7 >y'XMN 5©y 

- b • v-^ra#*tw«t oaaiwjcr- hWte#*ffiNwrciiiBiLfciS*, pmos 

yy'X^MP SS^'NMO S l-7>y^^MN5 <D¥~- Y&=?-iPtpfnMtiLK & <0 , NMO 
S f7>yX^MN5i: "0 " "Cfc I N 5 ^tiT Lio raflBj&rt 1 * o fco 

[0 3 9 0 ] 

L^tft^'b, mm^mi s-e<±, ±*el£J:9k, nmos h7>yx^MN5i: 

[0 3 9 1 ] 

L^oT, 0 1 5 0 itztetfZ, PMO S h 7 >^^MP 5M'NMO S b 

7yy^^MN5oh^^>i^i (IE1H8 kw t % jb^pi i, pi 

2 m («»« k w y tnm<Dy- v PMosh7> 

y^ ^ M P 6 S^N M O S F 7 y y ^ ^ MN 6 »y- F §1 (tfffil^^- F^l) 

«sftn?*>4 'J >y%ffiu\ 5 o Ktmi-&iF£#a£c b cm&kj: oi»JK&<i&m-r* 

ii:^ ? -e§. ^O^*, raffle & S P I CE^'7>-^OAC f£IE# ? njfb & 0 
[0 3 9 2 ] 

m7 0(±E16 9^L£CBCMfflIl«&£^1-£fc#0 WT 1 ? M*J&£gr*-|ftlBBI 
t$)S„ IWIIUtC^-r «t 9 'Jy/Mil 5 0Ci3^t, PMOS F7>yX^MP5 
S^'MP 6 t±N^ 1 3 0 NMOS F5>y^^MN S&OHMN 6 fi P ■? i 

2 9l*|lCf^$a^>o 
[ 0 3 9 3 ] 

PMOS h7>yX^MP5(±N7x ;Hf it 13 01*] tc^jS £ P MfStt^it 1 3 1 
JSlTFY— VmU^M 1 3 3 C<fc !9 0/&£*i&o * LT, PMO >y^^MP 5©V 

-^X^- Filial 3 3 it 3 y? 7 h*-;H 4 61^1 4 7 HUI 1 USSH 

tttti 3 5c*atcmnwt=*a$^ Kw>ii3>^ b*-;n 4 6*^l-c*i 

iSjlfil 3 6 tcm»fl9JC«R$^4o &l*Ei»^J*l 3 6lin>^^ h*-;H 4 
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8*4hLT»2JlE*«i*l 3 9KWSKMfc«MfcS*iSo 
[0 3 9 4 ] 

PMOS h7>v^^MP 6»4N->i^J*l 3 0 rtKJ&jSStLfc PSfSftfci* 1 3 1 
TkTfY- hMUvMMl 3 4 CJ; VT&jg.Zti&o fit, PMOS h9>v^^MP 6CV 
-*ti3>** h*-;H 4 6*^L"C#l*EiR3U*l 3 5t:t^CSI$ft> 
h 13 4li3-/^n*-iH4 7 i-frLX&S 1 1 3 6 CMStttUft 

SgSfU Kl/^^li^>^n*-;H4 6 ZfrLXM 1 VEttfttt 1 3 7 jcm§cwt=« 

[ 0 3 9 5 1 

NMOS F7>y^?MN5 14 P * 1 2 9 frfcNSf&ttfc* 1 3 2 

MIWl 3 3KJ: t)ftZl&Zti2>o fLT, NMOS h7>y'X^MN5©V 
-ARW- Mlfil 133(±n>^^h^-;H465.0 f 147 t^LTi 1 ifi^ 
1 3 8 tc*anm^fltJJC»«SS*L, Kl/Oli3>^^ 1 4 6 Sr^LTfjl 1 

JSEiMttl 3 6 i:l^i:gI$ti4o 
[0 3 9 61 

NMOS h 7 *MN 6 (4P -7 1 2 9 F*}K?£j£$;Mrt:NlJf&1£^J£ 1 3 2 

Rtfy- hmUiMMl 3 4 KJ: t)%*f&£iX& 0 -fLT, NMOS F7>yX^MN6<07 
|>*-;i/ 1 4 6 ^LTflifiWl 3 8«fllftMM$^> y- 
Miftl 3 4 liPMOS h 7>y^^MP 6 £**TU KH 1 >f± 
l 4 6 ^^rLti lBEMttl 3 7 fcm&W£gH£$*i*o 
[0 3 9 71 

PMOS h7yy^^MP2iiN^x;HI«l 3 Ol^Cft?^ PIffitti« 
1 3 1 RtfY- hmmmit 1 3 3 «t l)fl*Ji££;M, V-Xtin;/^ h 1 4 6 £^ 

LT^ 1 BEfllfitt 1 4 0 fc*$CMfc:#Mfc$*L, F W >(4n * h*-/l/ 146^ 

[ 0 3 9 81 

NMO S h7 >v*?MN 2 f±P V^frffiiL 1 2 9rtK^j£S*U NMffittflM 1 3 2 
hmSflit 1 3 3 izX *)fft$c$*i> V-yU±rj ^ h*-;H 4 6 HLtfS 
1 Jf E&^& 1 4 1 Km^ftKSScSifU K W >^ ^ b*-^ 1 4 6 ^LtK 

l«EMttl 4 2fc*&69K®ScS*t*o f LT, ftlVEMWU 4 2lin>^n 
*-/H 4 8*^LTj*2JlE»«i*l 3 9 £«&«JK:»«$;h,.&o 
[ 0 3 9 9 1 

**3, PMO Sh7 yy'X^MP 1 S^NMO S h 5>^^MN 1©V^7^ M»jt 
li^fclftKPMO S h 7>y^?MP 2OTMOS l>7>y^^MN2 tmtik"Olb <0 > 
^ 1 €E&^& 14 0b-14 2bSy < l2 JfSfiHliflc 13 9blill vEMfflfcrc 1 4 
0~ 1 4 2Rtl r »2iE«fittl 3 9 E*"T?**o ifc, B7 0Tli, PMO 

S F7>y^^MP lS^'MP 2<OY- F^^IIIt^M, NMOS ^>y^^M 

n i ^.tKMN 2 <dy— v z&migffi-f&mmt^mztix^Zo 

[0 4 0 01 

ifc, 07Oti»^fW|L^ PMO S h y y^^MP SS^MP 6 4^:N 
MO S h7 yy'X^MN 5 RXIMN 6 <h^4l<7) W 7 7 MfU&£ N PMO S I- y > 
MP l^O'NMOS h7>y^^MN 1 2 SE&^& 1 3 9 bfflfc, $2i£Hi^ 
1 3 9 bCl^tlU^4^i:^< r5-/^-'/t Uim:ti:J: *) . 3&T-P 

[0 4 0 1 1 

iOJ:7^l/^77 H»**»*itm: <9> HI 6 9 "C^ t C B C Mffl®B&£fl5H- 
£ :U ? tH 0 iOl/'fT 1 ) hWditix PMO S b 7>y^?MP 5&t/NMO S h 9 
>y^^MN5^- F^ftt^ttTOV'fT 1 ) Y- M*i6*$fr** 

it&z.ttzj: ()i|Uv^o f lESSoi/'f T * Mtit^'b, PMOS h7 

yy^^MP 5®.<7NMO S h 7>y^?MN 5 O^*- M&iS&tf-e-JUCHSl-f & 3 > * 
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9 b*-)is<DMm£.W$:%c^Z>Z.tl<z£ 19, ilt^it^t§^ 0 
[0 4 0 2 ] 

5tL12, i7 0OiligetiMl 3 6i:ffli) ^v^^Cli, 3jSfPll, SflHPP 
1 2 K i:S£S«iOT E G *WX^m%Umm* t7^7-fX (fflffi) C 
BCMffiHi&fc LTIWI— f-y ^±CS*tS:i:-e, LPE^M^g^± "0" 
£ £rt ? -C# &$jjg:£ mir&o 
[0 4 0 3 ] 

±i$Lfc«<Of^ 1 O^KJ^-C, vO 3>1H 0 iZftjLX^ S i Clfc SON 
(Silicon On Nothing) mffi., G a N^&, G a A sSS, I n Y>&WLm<D^mW&WL* 

[0 4 0 4 ] 

ifc, c b cMmm$&*m$L-? %> y ? >VA9t ltmo s hy > v^? zmLtztf* 

„ -f-^-ylzmfcztitz h 9 > v^* £fflv>-c&* ;b&^ 0 

ai^fc LTST I «#«:JBv»fcj&*, L OC O St$<Dmv>m=f-fr1&&K «t * * T-fl*K*J* 

£1" * #S £ 805E-T & - i: # * 0 
[0 4 0 5] 

i tz , ±je l £ mmowmx 1±> sti $ tt £ t l x t&mm t ^ 

m±iZ^m^ 1 )^4 K (N i S i 2> CoS i 2 , T i S i 2. P t S i 2, MoS i 2> Z 
rSi 2 f) «U4U<Tt, 

[ 0 4 0 6 ] 

[0 1 ] Z.<D§£W<0$hM(DT&1& 1 "Cab* C BCMm®$&<DMf&*7Fi-m&mx$>2> 0 
[0 2 1 $k1M<Dftmi ©CBCMffl HU&t&tf; 5 >^0t'*4o 
[0 3] «l3EEiai**v^±^5 -EttO^W&^-rsFWB-C**., 
[14] 03OA-A' BfM^^i-BfMEI-Cab^o 

[0 5] iioii 2 b cMffliai&ow^^ z x-^mi&tvm&xm&MiZTF l 

[0 6] 0 5OCBCMiMMv^NMOS h ORffM#3&£7F-fBfffi 
0-C&£ o 

[07] 0 6 ^ i ;vflt jt & etj k ^-rm^ mx& & 0 

[08] ^M<^ff^3<7)CBCMffl|p]j^trfflv>ib*L^ h 7 > *fiti££^-t8Jrffi0 
"C$> -2) o 

[09] mm<D%m 4 o c b c Mm m&<om 1 o®j& k * »t & «ueM^«aJo«* 

[010] ^ofmMo^ioii«&offl^Sfi^^oi*)^1»^;5-^-r¥M0T^ 

[0 1 1 ] 01OOX1-X1' BfM«^^^-f WfM0-e*-6 o 

[0 12] |IMOff^4 0CBCMfflliIi^<7)^2 0[iIj^tCi3tt^fJJ^#*ff^^^ 

it^^1 _I FM0-e^^o 

[0 1 3] 01 2<7)X2-X2' BrBfll^fc^-f Sr®ll|-C2>&o 

[014] $m<nm& 5 oc b cM^niif&om 1 oiai&oiiig&flijsfcfit-iiii&s-eife 
[015] ^ioM5oi 1 <D®m<Dw\fcmmfmffi<7>m&Z7F-r¥~ffimx&z> 0 
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[HI 6] HI 1 5 OY 1 - Y 1 ' MMWi-ikZTFl-WiMm^ h Z> 0 

[1 1 8] HI 7 0Y 2 - Y 2' ffimmg.*7f;i~MWm7:$>2>o 

[@i 9] mn<7)fm 5 <om 1 <D®&<DmfcmRMf&u<vm<Dm$z^i- : ¥mmx$> 
[120] z<D%m<DmiM<Dmm6x&&cBCMmm%<vmf&z^irmffimx&2> 
[12 1] ifeofii iz&b}&mfcmmMj&M<D~ffl*^mmm'Z'$>z>o 
[H12 3] mm<Dfm6<DCBCMmm&zm^fcmwL&&<DMffijimz7F-f-7ri- 

[024] mifo<o%m7 (DT^-y<Dm<Dmj&&7Firm$&mx*$>& 0 

[12 5] ^*©5gSR8 0l3»fl|tftS:fllS:»^-rttWBI-^**o 

[H12 7] n&<vwB8<DMfe®xM&&<v%2<Dftm*7F-rmwm-?$>&o 

[@2 8] ii^fi 8WCBC Mffi 0S& i ^ /: <7)fW#^ft ^ /P t "7 n — 

[@2 9] iO||^0||^^>^9 0CBCMffl1iiibll^O|sIK»fiSc*«l^:fi«It-7p-r 

[13 1] ^M^m g -9 0j»J^»«^0^2 0«*^i-8ffMl-r-*^o 

[132] z<7)$kw<vMM<vfmi o<DCBCMm®ffi<7)TEST®m<7)mmnj&* 

[13 3] mm<ofm io^te s Tinssoiij^ftM^^^ 1 ow.^-r sra 
i-e^>-5>o 

[13 4] %m<Dfmi 0 OTE S TII]i&0$IJ^iff^»om2 CO^^TF^ffif® 

[135] mm^mi o<nRE¥m&<n®mnfc*mi^M^^%&wm'Q$)Z> 0 

[13 6] MM<D^m 1 OWREF dIg&^iiJ^#s:?FM^O|| 1 O^ ^/T^Ml 

[137] mmmm 1 o^ref ms&oriij^af^^o^ 2 (D^^m-tmrnm 

[13 8] mMOftm 1 1 OTE S TlalS&OiaiJ^fi^gBO^ 1 OtK^^i-M 

l-c&£ 0 

[139] mm<7>mm 1 i^te s T^ffiomfcmmMj&^m 2 owmz^-rmm 
1-C&&0 

[140] nm^Ttm 1 koref mm^m^MM^<om 1 ottii^tiii 

"C<fe -2) o 

[14 1] li^ff^i 1 1 ORE F@S&c9?UJ^i«§&<0ijl2 O^^r^-tlSfMl 

[142] mm<vwm i 2 ote sTm^owm^m^mu^m 1 ot^^-m® 

l-c&& 0 

[14 3] 1 2 (OT E S Tlall&OiiiJ^Wfift^&SKOljl 2 OW.^TF-TSifM 

[144] mmmm 1 2 or e f n^oifj^if^^o^ 1 ot^^i-mi 

[14 5] %m.<Dfm.l 2 OR E FmB<DWi^A^f&^<0^2 <7)««^^-TKfMl 

[14 6] mmoxm 1 3 ot e s Tiui^ovBij^if^^om 1 o^^^-rstf® 
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[147] %mmm\ 3<DTESTm%<vmfcm-Afmm<nm2(vwmzm'fMm 
i-e&& 0 

[@4 8] Ii^)ff, 1 3 <D R E F ®£&<7HBiJ^Sff^&^<7>!il 1 0#tls£7Fl-|ilrMl 

[hi 4 9 ] m^rnm 1 3 o r e f mjf&<7)?iij^if^g|5(7)» 2 <7>ra£^ir-ii/r®i 

[@50] iiOfi 1 4 E S T[H]lE&<7)iiJ^4?fMfr><7)|l 1 OW^^-TifM 

I@52] mmvfm 1 4©ref @{j§o}|ij^m^j»co^ i ^^«J^^-rnfMia 
im 5 3 ] mmmm 1 4«ref nii^oiij^fi^^o^ 2 o^s^f wrffim 

[@5 4] O^I(Dff^J 1 5 0CBCMffl®S&<7>TE S T HUE&OHI^f ^ ^^Stl^ 
[EI 5 5 ] 15 4 OE-E®fM<7)ttlfMM^^1-»fMI2I^^)*o 

[157] Il<Dfi 1 6 (DC B CMfflUJS&OT E S T SS&OllIIf&tS^^M^fi^^T^ 

[i58] 115 7 <DG-Gmm(Dmmmi&$:7Firmmm^&2> 0 
[15 9] nm^fimi 6 (DCBCMmmffi^REFm&^m&Mf&zm^MbZTF-f- 
mwm-ejb&o 

[16 0] mm<Dmm 1 7 H£>&t£ C B CM&<7HBIJ5eM*. *&M\fcWfc&®LU*7F 

[I61] 16 0 <DMfauft<vmffl*7FirmMm'c$>z>o 

[16 2] PJS^fiM^^iS^^ CMP ^5 -^^^->^7F-rifeB^lT^^>o 

[16 3] * v -y^T^-rm.mm-^^^o 

[16 4] %mmm \ i ^^^tium^mm5m^^-ry^-^^-vx^i>o 

[16 5] 16 4 O^MMS^x y ^-W4^t70-f t- htJbio 

[16 6] E«i#Jiowfw**s:w^^LfcS£Wiat?**o 

[16 7] ^!£ItM£^f Ift^!-C&&o 

[16 8] B«1-*E* J Er'^S:^-rWWBI'C*So 

[16 9] Z<Dftm<omM<OMB 1 8 -Cab^ C B CMfflHS&^^-riUS&l-e^^o 
[17 0] 16 9 X-mLfzC B CMm®&*mmir ZtzitXDUj T V YMfiZZTF-fM 

[0 4 0 7] 

1, 5 7*3-?, 2-7, 8T, 8R, 9T, 9R, 9 1 A, 91B, 9 2 A, 92 

b (mm) mTBmmxmn. 10 ^v^ymm. n soim 12, 12A- 

12D STI««, 13 KtWliL 15A-15D ttm$M, 6 1-6 3, 7 0 

mmn. 103 nzm&^^-y, 103M ^;ya«i 103R w&Mfr 

,150 'J V^fUfrSB, MN 1 ~MN 6 , MN 3 1 ~~MN 3 5, MN 4 1 — MN 4 5 
NM0Sh7>y^^, M P 1 , MP 2, MP 5, MP6 P MO S h 7 > ¥7* 9 > Nl 
~ N 3 , N A, N B dmisttn.) / — K, P 1 ~ P 3 , PI 1, P12, P21-P2 
5 ST-o 
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